





INDEX TO ADVERTISERS AND CONTENTS, PAGE 44. 














Vol. 22. 


PUBLISHED MONTHLY BY 


THEIRONANDSTEELPRESSCo. 
ROSE BLDG., CLEVELAND, OHIO. 


G. H. GARDNER, PRESIDENT AND TREASURER. 
JOHN A. PENTON, VICE-PRESIDENT. 
A. I. FINDLEY, SECRETARY. 


JOHN A. PENTON. «+. « « « 
HENRY HANSEN, : - : : Associate Editor. 


CHICAGO: 519 Monadnock BIk., Geo. H. Grirritas. 
PITTSBURG: 429 Park Bldg., A. 0. Backxerr. 
NEW YORK: 150 Nassau St., D.C. Warren. 
THE CENTRAL WEST: RB. A. 


Evans, 
{F.The subscription price of THE FOUNDRY is $1.00 a 
year to points in the United States, Canada and Mexico. 
To Great Britain: Eight Shillings. 


Practical articles pertaining to the trade in all its 
branches are solicited and will be paid for 


We can begin subscriptions with the current number 
only 


Entered as second-class matter at the Post-Office at Cleveland, Ohio. 


Rate thirty cents per line each insertion, An- 
swers addressed to our care will be forwarded. 


Trade Outlook. 


here are evidences of slackening in the 
pace of foundry operations in. several lines, 
though it cannot be said that the change is 
inything pronounced thus far. It has been 
hought that the restricted buying of pig iron 
by foundrymen has been due entirely to the 
expectation of lower prices; but there also 
ppears ! the factor of slightly diminished 
demand for castings 


troubles in foundries are less in some 


Labor 


sections, while elsewhere fresh disputes are 


added to the list. Foundrymen, in recent con 


ferences over labor demands, have asserted that 


the outlook is not so good from their stand- 


point as it was one year ago. In St. Louis 


the new wage settlement which went into ef 
fect July 1 provides that the rate of wages 


shall come up again for adjustment October 
foundrymen takine the position that 
the developments meantime will show that the 
advance made should not continue through the 
scale year. At Pittsburg the molders voted 
not to accept the compromise offered by the 
foundrymen, but there is still an expectation 
hat a settlement will be made without a strike 
which make rolling mill cast- 
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beginning to fee the eff. ct of 


ings are 
off in 


falling new c 


works, and the indi 


| 
steel 


new erection in this line 


campaign of 


contributed so much to t 


work foundries in the past thre r four years, 
is practically over for the presen rt from 
the work the United States Steel Corporation 
is putting through 

Since our last review the ass ed Southern 
furnaces held a meeting in Chicago, and re 


duced their price on 
$13.50, Birmingham, or $1.50 less than before. 
This has had no effect on tl market, as in 


dependent furnaces were selling at $13 at the 


time. Buyers still hold off on placing con- 
tracts, though there has been mor nquiry 
and more business in the way pur- 


chases in the past 10 days than in the like per- 


iod just preceding. Some of these purchases 


are made by buvers who are refusing to take 


iron on old contracts on the ground that the 


furnaces sold spot iron at good prices some 
months ago instead of making ft ries on 
contracts. 

In the Chicago district inquiry from foun- 
dries represents a large total, but consumers 
intimate that $12 Birmingha heir maxi- 
mum Northern furnaces are quoting lower 
on foundry iron, $15.60 for No. 2 at Ohio 
River furnace being reported, and a sale of 
1,000 tons of No. 2 at $17.85 delivered at Pitts- 


burg. The large harvester company 

pending in the Chicago district, is still open, 
though rumors of a sale, with prices, have 
been abroad. In the South number of fur- 
naces which buy their coke in the open mar- 
ket banked in the third week in July, in con- 


coal miners’ strike. On July 


agreement Was 


sequence of the 
reached at 

rhe 
States 
decided 
the four represent- 

Work 


sumed pending the investigation by 


21, however, an 


Birmingham on a plan of arbitration 


refused a judge f the United 


fifth 


miners 


court for arbitrator and was 


that the latter be chosen by 


was fre- 


the 


the contending parties 


ing 
arbi- 


trators 
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Henry Hansen Is Dead. 


Nothing could be written or said that could 
have modified the acuteness of the shock the 
sad news from Mt. Clemens on July 8 gave his 
associates in Cleveland and which later was 
borne by the Associated Press throughout the 
land: 

“Henry Hansen is dead.” 

His was a peculiar personality—not one that 
could be adequately defined or comprehensive- 
ly explained. He was Hansen—just Hansen 

original—rugged honest—fun-loving—sin- 
cere perse- 


vering; a man 


victions, and he 
was a worker. 

No one ever 
thought of him 
in just the way 
one would of 
the average or 
the ordinary 
man in any 
walk of life. 
He was distant, 
yet exceedingly 
approachable; 
generously 
frank and out- 
spoken at times, 
yet by nature 
reserved [ f 
these and other 
characteristics 
of an unusual 
mind appear 
contradictory, it 
nust be remem- 
bered that Han- 
sen was a liv- 
ing paradox, 

He never 
wrote, spoke, 
thought or act- 
ed in just the way other men did. He was un- 
conventional an extreme, without being os- 
tentatiously so, and all he did _ reflected a 
marked mentality that had its own particular 
charm 

We all liked him; every one who knew him 
liked him, and what is more, admired and re- 
spected him 

He was only thirty-eight years of age, but 


they had been active, busy vears, full of hard- 





ship, struggle and adventure. He was born 
in Denmark in 1865; came to America when 
only a boy and came alone, leaving parents 
behind. 

There were few foundry centers between 
the Atlantic and Pacific which he did not visit 
in the next ten years, after he had learned the 
molder’s trade; to say nothing of a cruise 
made as a sailor from a Pacific port. 

When THE FouNnpry appeared first in 1892, 
he was one of its earliest contributors and a 
few years later became its associate editor, 
remaining in 
that capacity 
until his death, 
with the excep- 
tion of a brief 
period during 
which he _ had 
charge of a 
foundry at 
Northville, 
Mich. 

But think of 
the transforma- 
tion from the 
humble Danish 
emigrant boy, 
seeking his for- 
tune. without 
friends ofr 
means in a new 
land, or the 
molder’s ap- 
prentice labor- 
ing under num- 
berless disad- 
vantages among 
strangers, to an 
editorial posi- 
tion. 

But he did it 
and he did oth- 
er things not 
generally 
known. Not only did he acquire sufficient of 
the language of the New World to write it with 
a style peculiarly attractive, but Henry Hansen 
found the leisure moments to master the de- 
tails of several scientific branches of learning 
and to acquire a mathematical education that 
many a college graduate might envy. 

But he never told any one what he was do- 
ing; only those who knew him wondered al- 


ways why he had to work so much at night, 
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leaked out, 


have the authority of his preceptors 


until the truth by accident and we 


that his 
record was a phenomenal one 


That is the way Hansen did things and it 


is recorded here only for purposes of illus 


tration. 
Those who knew him but superficially were 
attracted by his sense of humor and his orig- 


inal methods of expression. No letter was 
complete that lacked some evidence of this 


very unique attribute, as hundreds can testify 
Sut it 


was for his journalistic work that 


best remembered. Who ever read 


Pointers” 


he will be 
“Pokevy’s 


keen wit 


without appreciating the 


and thorough familiarity with foun- 
dry conditions possessed by the author; and 
the homely truths so 


forcibly preached by 


“Pokey” will be long remembered 
Later, the “Kranks’ Korner” gave its author 


portunity to enlarge occasionally upon some 


ibsurdity connected with the business and to 


do it with a piquancy that made a lasting im 
pression 


did; 


systems 


It was the with all he and his 
work, his 


kneantarend We 
characterized Dy 


same 


office records and were 


a Scandinavian thoroughness 


Tr rely seen. 
But it is all over—Hansen is gone. This 
issue contains the last line he ever wrote. 


His final manuscript, uncompleted and repro- 
iced in another column, apparently written 
when he was bowed with suffering and weak- 


ness, his body racked with pain and his erst 


while rugged, robust physique wasted away, 


will always be prized by its owner, the writer 


of these few lines, who knew him well and 
who with difficulty persuaded him to leave 
he sand heap and accept a_ position with 


greater opportunities. 

[HE Founpry was a success from the begin 
ning, but it owes much to him who has gone 
so suddenly on before, and who stamped the 
imprint of his remarkable individuality upon 
ts pages. 

did his best; 
ud of him; we are proud of him 


He came to us unknown; he 
e were pr 


w. And 


while extending to his bereaved 
vife and two children all possible sympathy, 
in this hour of sorrow there are 


feel 


ve feel that 


uusands who will with us a sense of 


ersonal loss and who will long remember 


it kindly, honest, brilliant intellect that they 
new personally or through our columns 


Henry Hansen 1S dead 


A Cast Iron Session of Testing Engineers. 


Of no little 
that 


should 


importance in the movement 


is destined to give cast iron the place it 
the 
of the Amer- 
Materials 


held at Dela 


take in the world. is 


engineering 


work of the cast iron committee 


ican Society for The an- 


Testing 


nual meeting of this society was 


ware Water Gap, Pa., July 1, 2 and 3, and 
there were present a number of gentlemen who 
have done good work toward establishing 
methods and standards for testing cast iron 
The meeting was attended by over 100 mem- 
bers and visitors, of whom a= score or 


more are particularly interested in cast 
7 he 
iron was by Walter Wood, of R. 


Co., Philadelphia, 





TT 
Cast 


| ) Wood & 


chairman of the c¢ 


first report presented relating to 


ymimittee 


on Standard specifications for cast iron and 
finished castings. In April, the report show- 
ed, the following sub-committees were ap- 


1 


pointed with the chairmen named 


Pig iron—Edgar S. Cook, Warwick Iron & 
Steel Co., Pottstown, Pa Pipe—Walter 
Wood, R. D. Wood & C Philadelphia. Cyl- 


inders—H. V. Wille. Baldwin Locomotive 


Works, Philadelphia. Car wheels—Dr. Chas. 
B. Dudley, Pennsylvania Railroad, Altoona, 
Pa. Malleable cast iron—Stanley G. Flagg, 


Jr., Philadelphia. General castings—Thos. D. 
West, Sharpsville, Pa Testing cast iron 


Henry Souther, Hartford, Conn. Influence of 
Colby, 

South Bethlehem, Pa. Structure of cast 
Prof. 


special metals on cast iron—A. L. 
iron 
\. Sauveur, Cambridge, 


Reports of progress by these sub-committees 


were incorporated in Chairman Wood’s re- 
port. The sub-committee on cast iron pipe 
presented the specifications thus far formu- 
lated by the manufacturers and water works 
engineers. Henry Souther, in laying out the 


work of his sub-committee, had sent 
had 


replies 


letters ol! 
1 


inquiry which brought out quite a di- 


versity of The transverse test was 


emphasized as all-important and more re- 


liable in cast iron than the tensile test. Special 
lines of manufacture, it was pointed out in the 
letters, call for special test bars and there are 
trade customs that it will be difficult to alter, 


but a standard test bar reference, 





in other words an ion bar,” was 


thought entirely practicable 
STANDARD FOR GENERAL (¢ 


Thos. D. West, 


— 
general castings, su 


ASTINGS 
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“There are several points which require 


careful consideration action is 
What is 
should be con- 


What 


special character of specifications should gov- 


before any 


taken to establish a standard. First: 


the character of work that 


sidered as general castings? Second: 


ern each 
Third: 
the fundamental guide for obtaining the de- 


sired physical qualities of many classes of gen- 


separate class of general castings. 
Whether the test bar cannot be made 


eral castings 
“In commenting upon the first, I would sug- 
gest the f ving gray and chilled iron spe- 


39] +] 7, 
lalties, Classined 


Stoves 
Hollow 


4. Small 


in the order shown. I. 


and household heating furnaces. 2. 


ware and bath tubs. 3. Radiators. 


pipe fittings and valves. 5. Pulleys and fly- 


wheels. 6. Dynamos and electrical work. 7. 


Hydraulic cylinders. 8. Pneumatic cylinders. 
9. Freezing machinery 10. Gas engines. IT. 


Steam cylinders and pumps. 12. Ingot molds. 


13. Annealing pots and pans and gas retorts. 

14. Acid proof castings. 15. Cast and cut gear- 

ing. 16. Punch, chear, stamping and 
1 = 1 

crushing presses I Lathes, planers, shap- 

ers, and drill presses. 18. Printing presses. 


19. Wood working machinery. 20. Weaving 
Agri- 


blowers. 


machinery 21. Sewing machines. 22. 


cultural machinery. 23. Fan and 


24. Foundry molding machines. 25. Journal 
boxes and hangers. 26. Sidewalk grating and 


manholes. 27 


Furnace and floor plate cast- 
29. Col- 


30. Air brake 


ings. 28. Grate bars and fire backs. 


castings. 


umn and architectural 


and railroad castings. 31. Brake shoes—chill- 
ed and gray. 32. Squeezer plates and rolls, 
chilled and gray. 33. Rolls, chilled and sand. 


34. Miscellaneous rough and machined cast 


“In the above specialties are 


lines of gray 


and chilled iron castings which have taken many 
vears’ labor and experience to perfect to meet 
the demands of modern service. The qual- 
ities exacted are best known to the makers 
ind users. I do not wish it thought that I 
believe all the 


specialties shown are possible 


if peing standardized; however, it 1s felt that 
and users would gladly welcome any 


hat would enable them to judge 


fairly of the durability of the new casting 
which they were purchasing. With this view 
of the subject it would seem that efforts 


forth to formulate standards for 


1e lines of castings mentioned, as 


far as this is practical 


“In discussing the second proposition we 
are called upon to suggest special methods to 
govern tests for the various specialties cited. 
In standards for testing stoves, etc., or Nos. 
I, 2 and 3, it would be well where they are of 
a nature that would test the ability of inde- 
pendent duplicate parts to withstand radical 
changes in temperature or expansion and con- 
traction under impact tests, in connection with 
the use of a proper size and form of test bars, 
to give the contraction and strength of the 
iron comprising the heat of castings being 
tested. 

No. 4 would be well tested by having some 
stated standard of form and size to undergo 
tests of actual practice. 

“No. 5 could probably not be better stand- 
ardized than by tests showing the contraction 
and strength of the iron in connection with 
chemical analysis. 


“No 6 


could be well displayed for the work intended 


involves physical qualities which 
by hardness tests and chemical analysis. 
“Nos. 


pressure and are a class of work where stand 


7, 8, 9 are best tested by hydraulic 
ardizing would call for very varied practices. 
[he test bar and chemical analysis might as 
sist for many cases, but the hydraulic test 
which would disclose the evils of shrinkage 
should stand paramount to all others. 

“Nos. 10 and 11 could be standardized by 


testing the constraction, strength and_ hard- 


ness of the iron comprising, their structure. 

“Nos. 12, 13 and 14 are best standardized 
by chemical analysis. 

“Nos. 15 to 34 will be best judged of by 
means of standard test bars and chemical 
analysis, 

“The third proposition advances the use of 
test bars in assisting to standardize general 
castings. I believe at the meeting of April 25 
this was not the intent of those present. | 
fail to perceive how many general castings 
can be standardized without their use, and for 
this reason I advocate their adoption as shown 
It must be evident that to formulate stand 
ards for testing many of the specialties shown, 
involves great amount of labor and much ex- 
pense, in some cases, as an example, as much 
as did the standardizing of tests for car wheels 
For this reason an early formulation of stand- 
ards cannot be expected.” 

GRADING FOUNDRY IRON BY ANALYSIS. 
The pig iron sub-committee held a session 


on the second day of the convention and in- 
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vited members interested to participate the sulphur taken up from the coke in the 
in the discussions. The chairman of the sub cupola, gave as high sulphur as could be tol- 


‘ommittee, Edgar S. Cook, of the Warwick erated in the casting. 


Iron and Steel Co., Pottstown, ra: presided, Mr. Cook remarked that fo \ ould 
ind N. B. Wittman, of Potts & Wittman, regulate sulphur in the « 1po t 1ev paid as 
Philadelphia, acted as secretary. much attention to it as to some other things. 

A report was presented of a meeting of the The secretary referred to some correspond- 


ub-committee held at Philadelphia, June 2, ence which preceded the Philadelphia meeting 


it which it was decided to recommend that all of June 2. F. A. Flather. of the McC 

buying of pig iron hereafter be on analysis, division of the International Harvester Co, 
rather than on fracture or appearance. The wrote quite in accord with the proposal to do 
ollowing were recommended as analyses of away with fractures as an indication of grade. 
he various grades named, and to be followed He thought too much latitude was wed on 


ere no analysis was specified. Other sulphur in the proposed scheme In the case 


lements, apart from silicon and sulphur, de of No. 2 he suggested silic 


on, 1.75 to 2.25 and 





vending on the brand of the iron, cannot be — sulphur, 0.05 maximum, and of No. 3, 1.50 and 
neralized: over of silicon and 0.055 sulphur maximum. 

Silicon Sulphur. Mr. Flather brought up the question of a re 
merican Scotch..... \bove 3.00 03 duction in price for off-grade iron For 
O Bos ncaeenc aise Sate oe 03 


instance, a No. 2 X iron is found have as 


high as 0.065 sulphur. Suppose the commonly 


\ 
N 
No 2K ein eras cana 2.00 tO 2.50 O45 
N 
N 


OG Rsississccswcce SR GrSe 055 
7 ae, Ra eee 1.50 and over 075 accepted reduction is $1 per unit for sulphur, 
Mr. Cook, the chairman, urged the necessity this iron should then be settled for at a reduc 
f some agreement on the basis of grading and tion in price of $2 per ton \ similar reduc- 
on the allowable variation. He had known ton should exist for variation in silicon. If 
n to be refused by a feundry because it Such an arrangement or reduced prices could 
vas .I per cent above or below the specified be placed upon an equitable basis, th many off 
licon—this on a falling market. He thought grades would in this manner be taken care of 


no furnaceman would guarantee that his without further subdivision of grades as al 


inalysis would come within 0.25 per cent in ready given. Such irons would in this manner 
licon of the analysis of the foundry’s chem be properly classified and at the same time 
Some allowance should be agreed upon to their valu definitely set. 
ver differences in sampling, personal equa- \fter prolonged discussion the committee 
on. etc. passed the following resolution: 
\ resolution by Albert Ladd Colby was “In all contracts, in the absence of a defi- 
lopted as follows, with a view to securing nite understanding to the contrary, a variation 
rmity in sampling: ¥ 10 per cent of silicon either way, and of 
“In contracts in which pig iron is sold on @OF per cent of sulphur above the standard 
mical analysis, it is the opinion of this as 1S allowed \ deficiency of er 10 esi cent 
‘ation that each carload, or its equivalent in the silicon up to 20 per cent id a turther 
considered as a unit, and that in said car increase in sulphur up to 0.01 per cent over 
id each two tons of iron shall be repre- the above allowance subjects the shipment to 
ted by a pig, said pigs to be selected at * Pematty or T per cent i — 
ndom, so as to fairly represent the carload  ement so affected 
iron. Furthermore, that the drillings be \s finally changed, the recommendation of 
ken so as to fairly represent the surface of | the sub-committee as to the silicon and sul 
h pig; and that the sample enalyzed con- Phur of standard grades, in t ibsence of 
st of an equal quantity of drillings from each — SPeCifications, was as follows, this to become 
g, well mixed and ground before analysis.” the base of the above allowances and penalties 
(here was a long discussion on the grad Silicon Sulphur 
g scheme presented by the sub-committee aa a i as ae bcos: 
W. G. Scott, who prepared the J. L Case S° 1 Hounds 2-79 039 
‘ : No. 2 Foundry 2.25 045 
reshing Machine Co. specifications, said that No. 3 Foundry 1.75 055 
5 was the highest allowable sulphur in the No. 4 Foundry........... 1.25 005 


g iron bought by that company Mhis, with The above scheme is promulgated the 
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trade for adoption as a basis of settlement be- 
tween buyer and seller, where errors arise due 
methods of sampling or 
the personal equation in sam- 


to differences in 
analysis or to 
pling and analyzing. 
VARIOUS CAST IRON TOPICS. 
On the last day of the meeting the morning 
Cook 


YD: 


read a paper on “Machine-cast Sandless Pig 


session was given to cast iron. E. S. 


Iron,” which gave the result of recent experi- 
ence with foundry iron cast in molds and free 
from sand, and supplemented a read 
by \Ir. Cook before 


paper 
the Foundrymen’s Asso- 
May, 1899. Mr. 
Cook in his later paper says that with but few 


ciation at Philadelphia in 


exceptions machine-cast sandless foundry pig 
“The 
advantages of sandless iron accrue chiefly to 


benefit to the 


iron has met with unqualified approval. 


the foundry lhe furnace is 


solely in relieving the 


found 


management 
m the labor troubles incident to securing 
men to break hot iron in the pig beds, and re- 
move from beds in the limited time necessary 
As an economical proposition, our experience 
f a year or more would show that there is 
no saving of expense, but rather the reverse 
The cost of labor and of maintenance of the 
casting machine is in excess of the human 


machine. In addition, the yield of ore mix- 


ture in iron is less, when the shipments are 
of sandless iron, as compared with sand cast 
ing, thus showing that notwithstanding the 
usual allowance for sand the customer receives 
more pounds of iron per ton of sandless pig 
This fact, together with 


than of sand cast 


greater ease of melting in cupola (the sand 
covering being more infusible than iron) and 
casting machine 


the greater uniformity of 


sandless iron, will explain why it has met with 
such general favor.” 

here was some discussion of the paper by 
C. H. Vannier, of the Griffin Car Wheel Co., 
Chicago, and W. G. 


mation on the average quantity of sand on 


Scott, who desired infor 
sand-cast pig iron as it left the blast furnace. 
Mr. Cook stated that this had never been de 
termined with any degree of accuracy, but that 
as a rule much less sand was shipped than is 
allowed the founder, so that he has the ad- 
vantage in the sand allowance given by the 
blast furnaces. As to the amount of slag and 
the fusibility of the sand on the pigs as ex 
perienced by the foundries, this depended upon 
which the pigs were cast. 


sand into \ purely 


] 


silicious sand left a skin that was so infusible 


that it often remained intact after the iron 
had run out, even coming down that way when 


A sand full of lime 


hand, 


the bottom is dropped. 
melted and 
slagged off readily in the cupola. Mr. Cook 
said, in answer to a question, that in time one 


and clay, on the other 


could learn to judge sandless iron by its ap 
perhaps, but 
neither was this possible in the case of the 


pearance—not in fine limits, 
fracture of sand cast pig. 

Other papers read at this session, some of 
them by title, were the following: “The Phys 
ical Properties of Malleable Castings, as In 
fluenced by the Process of Manufacture,” by 
Richard Moldenke; “Cast Iron for Dynamo 
and Motor Frames,” by H. E. Diller, West- 
ern Electric Co., Chicago,; “Consideration of 
the Reactions which Make Cast Iron Valu 
able,” by H. E. Field, Foundry and 
\Iachine Co., Ansonia, Conn.; “The Impor 
Standard Sizes of Test 
for Determining the Strength of Cast 
Iron,” by A. E. Outerbridge, Jr., of Philadel 
phia; “The Demand for a Specified Grade of 
Pig Iron,” bv W. G. Scott, Racine, Wis. 

In the general discussion on test bars which 


Farrel 
tance of Adopting 


Bars 


followed, Mr. Scott said that it was useless to 
ask all the interested parties to agree upon a 
standard method of making shop tests of cast 
iron, as each man had his own ideas on the 
subject, and could not well be asked to throw 
away the experience of years along his lines to 
adopt a new method. However, the proposi 
tion of Mr. Wood to adopt a so-called “arbi 
tration bar” which would serve all purposes 
of domestic and international trade was some 
thing which he heartily advocated. Dr. Mol 
ley 


denke next explained the work of the Amer 


ican Foundrymen’s Association on these lines, 
and how it strove to obtain facts which would 
allow the preparation of bars as free from 
external varying influences as could be made. 
How the 14 inch diameter bar cast on end 
was best suited for the softer irons, and larger 
bars for the harder irons, the idea being to 
get bars as large as expedient to get results 
which could not be called artificially strong 
He was satisfied, however, that the arbitration 
bar was something badly needed, and felt that 
if the 144-inch round bar, slightly turned off 
to remove surface cracks, cast on end to pre 
vent the variation of strength between top 
and bottom of the bars cast flat. such a bar 
would be in line for general adoption as a 


standard. 


Inasmuch as it was fair and not 





_—_—— 
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being used except for trade contracts and in 
lisputes, special pains could be taken to have 
it made just right. He heartily endorsed this 
stand, which seemed to meet with general ap- 
proval, and certainly was a long step ahead in 
the right direction, and in no way interfered 
vith individual liberty of action in the shop 
for the daily work. 


Molding Machines.* 
BY EDWARD B. GILMOUR 


The introduction of the molding machine 
into the foundry has been the cause of many 
heated argument. Articles have been writ- 
ten and discussed from many points of view; 
ilso from the standpoint of the incessant de- 
mand for increased production of certain ar- 
ticles, thus necessarily compelling the foun- 
irymen to wake up and follow the demand. 

The molder originally refused to work upon 
hese machines, or at least refused to put up 
the amount of. work necessary to pay for the 
investment, simply on account of the fact that 
he became a mere automaton. The mechanic 
who worked these machines was a mere 
pounder of sand, and consequently, in order 
» bring them into successful use, the manu- 
facturer was compelled to employ unskilled 
labor. The molding machine in one form or 


inother has been in the foundry for many 


years, but only recently has it received the 


ttention which it deserves, and that simply 


because the progressive foundryman is devising 
the most effective and economical methods to 
produce the best results, and at the same time 
btain as near as possible perfect castings. 
One of the 


greatest advantages to be at- 


ined in a successful foundry is the ability to 
irry on the work in the least possible amount 


space, more especially in prosperous times, 


ll foun 


ien floor space is at a premium, all 
ies being then too small for their require 
where 


ents. Here is the molding machine 


mes in. 
In the first place plate molding was resorted 
mn account of the accuracy of the castings 
ide thereby, the patterns not receiving the 
pping, shaking, and twisting, so common in 
nd molding, in order to get them out of the 
l, and as a natural consequence the cast 


gs were more perfect and in many cases 


ild be used in the rough state*without any 


iper read at the Milwaukee meeting of the A 


machine work having to be done on them. 
Afterwards the more improved method of the 
stripping plate was introduced, which is giv- 
ing very satisfactory results. The great aim 
of the manufacturer of molding machines is 
to do away with the ramming of the sand. In 
a great many cases he has been very successful, 
but as a rule only upon what may be termed 
flat backs. 

“squeezer” is 


that it makes the outer surface of the mold so 


The great trouble with the 


hard that it is difficult for the gases to find 


an easy exit through the sand. In order to 


obviate this trouble, a loose frame the size of 
the flask about one inch and a half thick is 
placed over the top of the flask so that when 
the mold is squeezed this frame is removed 
and the hard surface of the sand scraped off in 


line with the flask. Another difficulty in em- 


ploying squeezing machines is that there is a 


large amount of sand right about the 


opera- 


tor’s feet. In order to get rid of the sand the 


conveyor was designed so that the sand as it 


is required would simply drop down upon the 


flask. This again has not proved as success- 


ful as might have been expected, because in 
many instances just as much work is accom- 
plished by the use of the shovel, thereby sav- 


ing the very expensive conveyors and short- 


ening the great distance necessary to carry 


the flasks from the machine to their 


the molding floor. 


place on 
The same principle holds 
P } 


good in this case as it does in the old style of 


“snap benches” which are fastened to the wall 


as against the new style which are movable, 
so that they can be moved about as the sand is 
used up. 

[he method of making stripping plate ma- 


chines is very simple, and in many cases al- 


most as cheap as would be the regular gate of 
patterns with match board. This will be seen 
from the attached illustrations. <A flat plate 


is cast having a hole cut the shape of the pat- 


tern, with about 3% of an inch clearance 


around the pattern. Slots or nails are put in 


the edges of the hold the soft 


metal, a very good composition for which is 


plates to 


8 parts of tin, 4 of lead, and one of bismuth. 
metal is 


his very fusible and is poured 


around the pattern into the clearance space. 


[he pattern is then taken away and the lower 


edge is beveled to reduce the fricti nin drop 


ping the pattern when the mold is made 


Fig. 3 is the drag part of a complicated 


stripping plate drop pattern machine for mold- 
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ng mower frames, the first cost of this ma- tool for outside work. We are now construct- 
hine is great, but when you consider the dif ing a large number of these machines, a great 
ference in cost of the castings, it would be advantage of them being the fact that we only 
heap at double the price, as the reduction in use one plate, and there is no need of ex 
ost in this instance is over 75 per cent pensive stands and levers, the machine being 
Fig. 5 is a mold made from this machine — simply placed upon a regular snap bench. The 
vith all the cores set in position. Fig. 4 is bject in using snap flasks is that it saves a 
he machine to make the core part for this large amount of stock flasks and the molds are 
nold. It is exactly the opposite shape. Fig. also much easier to shake out after being 
> is the mold made from this machine. The cast. We have endeavored to keep all plates 
flask for the drag part is made with only a as near as possible the same size so that any 
few bars to strengthen it, and when rammed flask will fit them 
ip it is clamped to the machine, the whole be 
ng lifted up and rolled over by means of Kranks’ Korner. 
runnions attached to the machine. It is then \s is well known it takes the ordinary news- 


ae ; ’ = atoms) Aig 4 bi Seuas ; : ss 
et down, the pattern raised, the machine paper to bring out the humorous features of 
ited off, rolled back, and made ready for our trade. The quaintest character that ever 


nother mold. The core part is barred uy 


stuck a shovel in a sand heap couldn't possibly 


ery carefully in order to save trouble in set be half as funny as the pencil pusher who 
ting gaggers, which are usually very few with all the confidence of ignorance. tacies 


H108 > 4 - ’ A oO ; 0c > for for? - 1 1 
Fig. 2 is a wheel molding machine for form the task of explaining some supposed mystery 


ng the drag part. Fig. 1 is a mold made from f the molder’s art. Out in Los Angeles there 


the cope part of this same machine. Fig. Q 1S is a party who is no slouch, when it comes to 


stripping plate machine of a very simple — giving secrets away. Perhaps none of us has 
ingenious design which can be used to ever before realized that when the pattern has 
make almost anything of a circular nature. been buried in the sand and the molten metal 
At one time I observed a machine which fryn around it there exists a danger of 
uggested several ideas to my mind and with wrecking the mold. Again it will be welcome 
which I have made some very complicated ews to many foundry foremen, who re in 
astings, reducing their cost fully 25 per cent. the habit of being short of molders Monday 
nd giving perfect work. \ general idea of morning, to learn that these gentlemen have 
hese machines may be had from Figs. 6 and decided that an alcoholic nerve is undesirable. 
8. It will be observed that there is only one The Los Angeles story. as it left the maker's 
pin in each plate, one pin in the cope and one hands. reads as follows: 
n the drag. For these machines we use well “Earl Hastings, bench molder at the Wash 
nade snap flasks with the holes absolutely ington Iron Foundry. is a Los Angeles b y 
perfect. The flasks are made of good sea- who served his apprenticeship here as an iron 
ned lumber. The pins are turned of tool molder’s helper eight years ago and has since 
steel. The plates are planed all over The worked at his trade in local foundries. He is 
sides are planed parallel to each other in order t typical workman, possessing b ength 
divide the patterns equally. Grooves are ind. skill. necessary adjuncts to a first-class 
it into the plate half the depth of the cor: molder. He savs that he started in as a sand 
\ spindle is used the exact size of the ec re, digger eight vears ago at 60 cents a day, now 
vhich serves as a core print, except in the he is working for $4 a day. Iron lers as 
ise of large cores, when a core print is a class are fine specimens of manhood Che 
irned up with the pattern. The greatest dif work around the molds is such that weaklings 
‘ulty in making these machines was to get are only in the way. Skill is a prime requisite 
the patterns absolutely the same in order f the successful molder, but strength of mus 
have a perfect duplication Phis difficulty cle and iron nerves are also necessary. When 
is got over by our patternmaker, who de the pattern has been buried in the sand, the 
gned a very simple but ingenious contri\ molten metal runs around it and the mold ‘ts 
e which is attached to the tool holder of ready to be released, the slightes uracy 
turning lathe, an illustration of which is on the part of the molder would not only 
produced in Fig. 8, showing the tool for vreck the mold but destroy the pattern. Iron 


side work, and in Fig. 6 which shows the molders have alwavs been classed as the most 
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reliable workmen about the foundry. Drunken 
molders are practically unknown to the trade, 
the men realizing that an alcoholic nerve is no 
good at the molder’s bench. A good workman 
receives $3.75 a day and steady employment 
the year round The equable climate of 
Southern California makes it a Mecca for iron 
molders, but the craft is so well organized that 
there is no cutting of wages.” 
* * OK OK OX 
I notice that a well-known writer on the 
subject of brass founding in a recent contribu- 
tion describes the old way of making driving 
brasses, where you take any old flask and lie 
down on your knees and spend more than half 
of your time making partings. Advice of this 
kind should really not be accepted at the pres- 
ent time unless the author is willing to offer 
inducements to get rid of it. In these days of 
close competition in railway castings, no one 
has any business to begin the manufacture of 
journal bearings or car brasses on a very small 
scale, and it would be a suicidal policy to 
start at all without proper patterns and match 
boards. Even then there would be but little 
profit The only way to make money in this 
line is to fit up a few molding machines spe- 
cially for this work, when one will secure ten 
times the output he would from the same num- 
ber of men working under jobbing foundry 
methods. Articles like the one referred to in 
this instance, are all well enough for kinder- 
gartens, where there is danger of the parting 
sand being put on wrong side up, but to the 
practical man their commercial value is_ nil. 
The strange part of it is that such useless 
matter should be written by one who has been 
at the head of several noted manufacturing es- 
tablishments 
x ok OK OK x 
According to an item traveling the rounds 
of the technical press, Herbert B. Atha, of the 
well-known firm of steel founders at Harrison, 
N. J., has been experimenting with a mold 
wash for steel castings, which seems to me to 
ve rather dangerous in its composition. I 


1° 


know that a little gasoline is the handiest 
thing to use for removing dampness, and I 
have also observed several narrow escapes from 
bad burns through a slight carelessness on the 
part of those who handled it. At any rate fuels 
of this character should be carefully guarded 
against exposure, and it appears to me that 
where they form the principal ingredient of 


a mold wash this is difficult to do 


The way 


the papers describe Mr. Atha’s method of pre- 
venting melted steel from adhering to the sand, 
is as follows: 

lhe surface of the mold is treated to a com- 
position consisting of a fine carbonate of mag- 
nesium, a highly volatile or inflammable liquid, 
such as alcohol, gasoline, benzine, naptha, or 
other liquid having a higher volatility than 
water, and rosin. In preparing the wash, it is 
preferred to first dissolve in twelve parts of 
naptha, five parts, by bulk, of rosin, and to 
one part of this solution there is added two 
parts of clear naptha and three parts of car- 
bonate of magnesium. The rosin serves to 
hold the carbonate of magnesium in suspen- 
sion, so that the coating applied to the mold 
may be more uniform. 

When the mold has been covered the car- 
bonate of magnesium enters into the inter- 
stices of the mold, filling its surface, while the 
liquid of the composition enters more deeply 
into the mold. Fire is then applied, whereby 
the inflammable carbonaceous fluid is quickly 
consumed while the carbonate of magnesium 
remains, forming with the sand a smooth crust 
and giving firmness to the surface of the mold 
Instead of removing the fluid by fire, it may be 
allowed to evaporate. 

When the liquid steel is finally poured into 
the mold, the heat serves to drive off the car- 
bonic acid gas from the carbonate, thereby 
converting the residual coating into an oxide 
1f magnesium, which latter is infusible at the 
temperature of the molten steel. 

K * * x 

For gear cases and similar castings for auto 
mobile engines, where lightness is one of the 
first considerations, an alloy, composed of 
aluminum 82, zinc 15 and copper 3 parts, is 
recommended. If greater rigidity is required 
the percentage of copper may be slightly in- 
creased 

* * * » 

here are some shops which never can get 
enough red tape plastered up around the few 
acres of ground they call their own. The 
management of a foundry in Central Ohi 
some time ago got up a blank form of pedi 
gree, which it intended to have each one of its 
molders fill out to show his position in the 
social scale. Among other things it asked for 
information in regard to the last four places 
he had worked at, together with the time spent 
it each and the reason for leaving his last 


position To cap the climax the molder was 
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required to give the names of three good per- 
sons who would vouch for his good character. 


dis- 
In this in- 


The molder has always shown a great 
inclination to reveal his history 
stance the firm in question had planned every- 
it had neg- 
With his 
iral independence he refused to write his own 


thing carefully, with one exception 


lected to consult the molder. nat- 
biography, and as good jobbing molders were 
there was for the firm 


) give up the task of compiling a history 


scarce no alternative 
ut 


+ 4 
ss 


_ 


s employes. 


But how much better it would have been 


ever to have started anything at all of this 


kind. It only helped to promote needless fric- 


tion, and was resented by the employes as in 


erference in concerning themselves 


nly. And were they not right? If a 


matters 
man 
loes his work right, minds his own business 
nd makes money for you as well as himself, 
vhat right have you to go and attempt to pry 
nto his life at a time when no connection at 
existed between you? 
* * * x x 
Complaining of bronze valves made from a 


leaking 


mixture of copper &8, tin 10 and zinc 2, 


inder a pressure of from 300 to 400 pounds, a 
trade journal offers the suggestion that this 


may be due to overheating or soaking the metal 


vithout a proper covering. Again fatty cast- 


ngs of this character are often caused by ox 


ide or dross in minute and almost invisible 


quantities finding its way into the mold, pre 


venting a perfect union of the metal at certain 
points, and leaving what may be termed 


a chan- 


l, through which water will pass under a 


xh pressure. 
It is suggested that to overcome such defects 


he combination of a suitable skimming gate 
vith a horn gate has certain advantages as a 
\gain, 


reventive of oxide entering the mold. 
addition of a small 


is pointed out that the 
uantity of phosphorus to the mixture will act 


ivorably and prevent the formation of oxide. 


his addition should not exceed .02 per cent 
id is best introduced in the form of phos 
hor tin. 

[The above unfinished paragraph was _ the 


st piece of “copy” mrepared by Henry Hansen 
r THE FouNprY 


died 


[It was literally true of him 


at he in the harness.—Eb. |] 


The Central Brass Foundry Co., of Cleve- 


nd, O., has changed its name to the Allyne 


The Invasion of the Sand-Casting Trade by the 
Rolling Mill. 


A brass rolling mill, which manufactures 
special shapes of brass by a method known 
as the extrusion process, is now invading, to 


a certain extent, the field already occupied by 
the sand-casting industry. This is quite natural 
and we see no reason why, in certain specific 
uses, sand castings should not be replaced by 
shapes made by this method The extrusion 


speak, 


while it 


process consists in “squirting,” s 


brass through various forms of dies 


is red-hot, by means of hydraulic pressure, so 





that long lengths of various complicated sec 
tions are produced. These are afterwards cut 
up in automatic machines. It will be readily 


that this method has cert 


ver the use of sand castings lis process 
has been use in England for some time but 


was recently introduced into the United States 





t 
We predic 1 tuture for tl S as 
coming in long lengths as the shapes do, the 
iutomatic machines may be used to a great 
extent in machining i We wever, 
fear at all the replacing of s stings 
any great extent by for ( t the 
cas t the material even befor ff is very 
nuch greater than that of castings \gain 
\ rtain ms can be 1; those 
I \ every p t ¢ he 
nix e of the meta t ot wi 
n narrow nits and those ly be 
used which will work h Ss precludes, t 
1 ( un xtent he utting 
netal so necessary in machines working at a 
high spee¢ Leaded brass, however, may be 
made in the ex sion mac en 
ire WW id is add 1 and r 
imout f lead small, s hat e resultant 
ne S ’y any means, the free-cutting 
natet found in Q 1 1 S casting. 
Che extrusion process may pe s, cheap 
1é bu he same time sand-casting is 
ndergoing a process of « I the use 
ft nolding machine, cheap ng, at 
similar cond ns so that brass l-castings 
ire certain to reach a figure we in even 
present price. Our notion ot e extrusion 
process, then, is that it will open up new use 
for brass not hitherto found but will only re- 
place brass sand-castings to a limited extent.— 
The Metal Industry 
The S Mig. Co., Keokuk, Iowa, has 
started its foundry and will do a general job- 
ung business in iron and brass castings 
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Hoist Device in the Deering Foundry. International Harvester Co., Deering Division, 
A very interesting installation of two special Chicago, by Pawling & Harnischfeger, of 
five-ton, two-motor, traveling electric hoists Milwaukee. The accompanying view shows 


has been made in the No. 2 foundry of the the two hoists, the plan of support, and sug- 
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SPECIAL TRAVELING ELECTRIC HOISTS IN THE NO. 2 FOUNDRY, INTERNATIONAL HARVESTER CO., DEERING 
DIVISION, CHICAGO. 
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gests the service. The foundry is 820 feet 
long by 80 feet wide, with an L 60 by 8o feet. 
The cupola is at the side of the center of the 
main floor with 400 feet to be served by each 
machine, or both hoists working at one end, 
if found desirable. 

Castings for agricultural implements are nec- 
essarily small, but of great variety and very 
large quantity. To cast these to advantage, 
and properly care for the molten metal, re- 
quires apparatus capable of very rapid work. 

For these castings the hoists are used only 
to carry the reservoir ladles from which the 
smaller ladles are filled, either to be poured 


to 


the molds direct, or to attach to small hand 
cranes, which work on each side of the hoist 
runway. The two inner runways for the crane 
will be noted paralleling the hoist I-beam. 

These hoists are capable of a maximum 
speed of 500 feet per minute under full load 
ind 600 feet when running light. The capac 
ty is five tons, with a total lift of 17 feet, 
which is accomplished at the rate of 40 feet 
per minute under full load and 90 feet run- 
ning light. 


There being but a limited clearance between 


1e floor and the bottom chords of the roof 
truss, Pawling & Harnischfeger designed a 
special type of hoist to gain the required lift. 
Contrary to the usual plan of suspending the 
drum beneath cast steel hanger frame, the 
two International hoists have the drum placed 
close to the I-beam runway by means of a 
channel steel frame. This change from the stan- 
lard, and suspending the drum between these 
channels, required that the hoist gearing with 
he load brake be placed at the opposite end 
of the machine than is usually employed. The 
ige for the operator is so designed and at 
tached as to protect him from the heat from 
he ladle and at the same time to permit a 
ew of all work requiring his attention. Di 
rect current of 220 volts is used and conveyed 
to the machine through two trolley wires at 

‘hed to, but insulated from, the top flange of 
e I-beam. The cage contains all the con- 
trolling mechanism, switchboards, fuses, etc. 
Swivel tracks are used upon these hoists 


Ss 


pable of taking curves of not less than 15 
‘tt radius, and, in the entire length of the 
nway of 1,100 feet, there are four curves and 
e switches. A curve with two switches is 
iced in front of the cupola house. From the 
lin runway at the entrance to the L are 


ced two switches and two curves, the L be- 


ing used as a rattling room. The hoists are of 
much service in carrying castings to this rat- 
tling room, the view showing such a load at- 
tached to one hoist. 

A further advantage in using these hoists 
arises in taking the switch and runway to a 
landing platform at one side and end of the 
huilding, permitting the carrying of sand, 
molds, flasks, ete, to any point within the 
building, or the delivery of castings to wagons 
for conveyance to other departments lhe 
International Harvester Co. has lately ordered 
a similar hoist for its Hamilton, Ont., Di- 
vision 


The Cupola Breast. 


lhe making of the breast of the cupola is 
one of the most important points in cupola 
management Through the breast all the tron 
for the heat must pass, and if it is not well 
constructed it is liable to give out, in one or 
more ways, before the end of the heat. In 
the early days of my career in the foundry, 
says E. H. Putnam in The Tradesman, 1 was 
rather impatient with what I regarded as the 
finickyness of a certain cupola tender in form 
ing, trimming, smoothing and black-washing 
the breast and the tap hole and spout. That 
was a good while ago. I was young, and 
much given to the “hustling” idea, with 


u 


rather too much emphasis on the “hustle 

Fast work is, in itself, all right; but not 
at the expense of quality. One should do as 
much as he can, and do it well; and in the 
manipulation of the cupola the quality of the 
work should invariably have precedence. If 
the cupola is badly managed in any one fea- 
ture it may result in scaling down the money 
value of the day’s work of every man in the 
foundry. If the cupola breast gives out when 
the heat is in the last quarter, the foreman 
may be glad to see the end of the agony, with 
a few hundred molds, more or less, left over 
unpoured. And all will feel a sense of relief 
if the trouble ends without anyone getting 
burned. We are apt to ignore the great dan- 
ger, in a case of this kind, but it is always 
present, nevertheless. 

lo make a good breast, after the coke is 
well afire, insert fresh pieces of coke against 
the red-hot coke in the cupola, making as 
smooth a wall as possible, and leaving a space 
of five or six inches from this coke wall to 
the outer face of the shell his space may 
be varied according to the thickness of the 


I 
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lining; but for cupolas of from 30 inches 


to 50 inches diameter, a tap hole 6 inches long 


. will be satisfactory, under proper manage- 


ment 


Having formed the bottom part of the 


breast of uniform level with the sand bottom 


of the cupola, and three-fourths of an inch 


higher than the lining of the center of the 


spout, take a mixture of one-half sharp sand 


and one-half fire clay, wetted to the right con- 


sistency, and wrap it around the smooth, 


slightly tapered iron bar with which you are 


o form the tap hole, and lay the forming 


bar thus surrounded with the coating of fire 


Ly il the groove scooped out from the 
middle of the floor of the breast; press it 


down till the bottom of the bar shall be 


three-fourths of an inch above the center of 


the spo push it hard against the coke wall, 
' hrow in new molding sand and ram it in 
ard fake a molder’s tool and form the 


front straight up and down. Withdraw the 


forming bar, and leave the edge of the tap 


hole flush with the front of the breast. Black 
wash with plumbago in water. The black 


vashing mportan rue, there are many 
foun s where it is not practiced; and they 
get along tolerably well without it; some of 
he ery well indeed. But the spatterings 


of molten iron cling with great tenacity to the 
bare fire clay and molding sand breast, mak 
to keep it clean and intact. The 
breast ought to be in as good condition at the 
start, and the 
With 


readily removed from about 


is a great aid to that end. 


the iron can be 


a hli ee ee 
crumbling or chipping 
any of the sand from the breast at the 


taps, and by that time the sand 


“14 
1 


tap hole will become baked so hard 


here will be no danger of damage from 
} 


reasonably careful use of the tapping bar 


The spout, whether short or long, always 
be we ‘coated with plumbago wash. 

This will enable the removal of the solidified 
ron that may accumulate after putting on the 
nd before the first stopping. If a re- 


ictory wash is not used, the iron is apt to 


to cause danger of 


ing Ss last aS 


f the 


lisarranging the lining spout, when it 


removed 
Of course plumbago is costly, but not so 


sstlv as the troubles that its absence often 


hole should be three-fourths of an inch above 
the bottom of the spout. This is another of 
the unnecessary things, a feature in fact that 
the majority of melters get along without— 
just as the majority of melters used to get 


along without weighing or measuring the 
St ck. 

\ little reflection will show that a tap hole 
thus constructed can be more easily and se- 
curely stopped than when it is on a level with 
the bottom of the spout. In the latter case, if 
as too often happens, an obstruction becomes 


built up in the spout near the tap hole, it is 
almost impossible to stop perfectly, and, under 
these circumstances, the trouble grows as th 
heat advances \nd the difficulty is aggra 
vated when the effort to clear away the ob- 


struction results in opening up the tap hole 


work is done, and the upshot of 

hat the melter has to stop up as best he 
can by raising his hands as high as possible 
and trying to force the bod hard down at the 


e tap hole, but meeting with poor 


iron will somehow find its 


success, for the 
vay out in greater or less quantity. 


Another point in connection with the cu 


pola breast is to let the bottom and sides ot 


the spout, at the breast, be lined with fir 


brick. In my own practice the whole of the 


spout is thus lined. But itis specially importan 


the point at and near the tap hole, because 


is sometimes necessary to use a good deal of 


force in chipping away ‘the obstructive sub 


stance that accumulates there, and a less firn 


ning 


g of the spout would be liable to yield t 


his hard usage, and so cause 


It is the part of wisdom to fortify against 
any possible irregularity in the operation « 


the cupola; don’t take any chances. Acquirt 


] 


habit of doing everything in just the bes 
possible way till it becomes practically im 


possible to do it in any other way, and th 


pay you a thousand fold 


[If your cupola tender has not the rigl 


habits and will not acquire them, do as D1 


Moldenke did, as stated in his recent paper 


read at the meeting of the foundrymen’s as 


sociation—let your wiseacre melter find a j 
somewhere else, and elevate an intelligent an 
furnace 


teachable laborer to the position of 


man, and, when he demonstrated his accept 
ability, pay him such wages as will make hi 


wish to remain with you and to please you | 


his work 


trouble and 
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Some melters spoil the tap hole by yield- cannot be kept clean, and in tapping out, the 
ing to over-anxiety about tapping out for the shape becomes distorted and a great deal of 
first time. They imagine that if they wait unnecessary trouble ensues 
for a considerable accumulation of iron, the Where the tap hole is left flush with the 

on in the tap hole will become solidified. front, a very little agitation with the bar 
Remember that the molten iron in the tap hole enable the molten iron to force away the 
s in direct contact with the molten iron with- stopper, and the breast and tap hole will re- 
in and that its temperature cannot be very main intact. 


‘ } > + P aterial } wala : + 
much less than that of the latter. When the Che stopping material should consist oft 





‘upola is first stopped up, the process of melt- new molding sand and fire clay, say one-half 
ng is in very slow progress, and no doubt the of each, or varied to suit. Fire clay alone 1s, 
first two or three hundred pounds that first in my opinion, too strong, while molding sand 

mes down is greatly chilled by contact with mixed with flour is inferior t he mixture of 


he sand bottom; furthermore, it may be ad- clay and sand. 
ed that the iron in actual contact with the 


A Three and One-Half Ton Foundry Ladle. 


st stopper probably becomes solidified oc 


isionally; but as the melting proceeds with I show with this a sketch of a 3%-ton ladle, 
ncreasing rapidity and the white hot iron which can be made very cheaply with such 


— 
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4 3%-TON FOUNDRY LADLE, 
ibove’ comes streaming down, the tem- material as is genera 1 around mos 
ture of the first is raised, and by the time shops. he ladle is 37 inches in diameter in 
first tap is properly made the iron in the side and is made of 3¢-inch tank steel with 2 
p hole will be in a fluid state once more, lished head in the bottom, |} 1 ring 3! 
Vhereas, if the tap is made too early, a solid inches wide by I in *k nter, grad- 
uction of iron may be encountered, and, ually thickened up at sides to 1 ncl Phe 
e drastic measures to remove it, the tap- ms are welded h forms a 
is spoiled and the rest of the day’s work shaft for the upright bars, and $ erve as 
mes a painful experience instead of the cuides to steady the ladle A removable hand 
h!] “+ ¢ + + + ¢ } 1 1 1 - 
greeable part that it might have been wheel is attached to a w s fas 
[ said above, keep the edge of the tap hole ened by a brack«e i prights and 
ush with the front of the breast Some meshes with a gear on shaf | ladle has 
ters ream out the front of the tap hole as each side dished to form a sp for pouring 
molder reams out the top of the pouring ind has a lining of fire clay 1% inches thick. 
ite. In this latter case, the stopper wedges It can be adjusted to a nicety and the extra 
so hard that it is difficult of removal, it umount of weight on one side caused by the 
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wheel, worm and gear does not amount 


hand 


to enough to throw it off its balance. This 


ladle has been in operation for over 10 years 
outside of 


and renewing lining has not cost 


one cent for repairs. G. E. Lee. 


Match Plate Molding. 


The use of match plates is old, indeed 
They have been employed for more than a cen- 
tury. One reason for their not being used 


more extensively 


is that they require a master 
pattern. If six or eight pieces are wanted it 
Yet 


terns can easily be match-plated if the 


requires just SO many master patterns. 


many pat 
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The Foundry 
job is properly and carefully done. Let us 


1 


take, for instance, eight small gear 


patterns, 


say three inches in diameter, and having 12 or 


T4 tee [hese will go into a 12x12-inch snap 
flask. We will first drill two holes, as at A 
A, and tap these for a 3-16-inch stove bolt 


with flat head. Let the screw come flush with 


the b 


ttom, leaving the head sticking up one- 
half the thickness of the match plate, so that 


it will not come through. 


We now have eight finished patterns with 
two holes tapped in each. Have a good sound 
flask large enough to mold the plate and place 
your patterns on a mold board. Have some 
strips 3-16 inch, or at least not over ™% inch 


in thickness [wo of 


] | + 
length, the 


these are 13 inches in 


others 12 inches. The strips will 


assist in setting the patterns on the mold board 


in the proper position. Place the nowel where 


wanted, ram up, turn over, and smooth the 


parting carefully, keeping the sand sharp up 
against the pattern. Put on the cope and ram 
this up with two screws. When the cope has 
been rammed, take the large strips and brad 
them to the 


nowel; then lay the small strips 


on same. Fill between these with carefully 


prepared sand and smooth it level. Then draw 


11 


the small strips. Draw the first gear pattern, 
the 
head screws, leaving just enough so it will not 
Carefully put it back 


as it came out, having marked a tooth to 


brush off carefully, and insert two flat 


come through the plate. 


just 
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make sure. Use a sleek to keep the sand up 
against the pattern and then draw the balance 
When all 
is finished gate the mold and pour it and you 
have a pattern for machine or hand molding 


master pattern, and all of this is 


of the gears in the same manner. 


without a 


practically finished and can be pickled or 
cleaned as desired. 

I would advise an amateur to take one gear 
casting, put it on a piece of board, having 
two holes tapped, of course; mold it, draw the 
board, then draw the gear and put in the two 
screws, gate and pour. He will then see how 
he succeeded before making his pattern. Many 
other castings can, of course, be made in this 
The 


illustration is 


way on match plates. form of pattern 


shown in the best gated by 


soldering a gate on to the plate. 
PATRICK SHIELDS. 


Economical Heat for Annealing Ovens. 


The recent trials of pulverized coal as fuel 
for annealing purposes, are a very good indi- 
cation of the wish to get away from the old 
methods of coal firing wherever a uniform and 
continued heat is desired. The ideal fuel nat- 
urally can be nothing other than a gas, but as 
this is not everywhere available it must either 
be made, or its advantage attained by a more 
or less roundabout process. 

Touching briefly on the available fuel gases 
we have the following: Natural gas, with its 
high calorific value, ease of application and 
regulation forms the most desirable fuel. It 
enables the annealer to shut off the dampers 
of an annealing oven almost completely when 
full heat has been reached, and thus in check- 
ing the circulation of air about the annealing 
pots increase their life very considerably. 
Where care is taken to allow the gas to enter 
at a few ounces pressure and from very large 
pipes, a good combustion is obtained and as- 
tonishing economies effected over the ordinary 
way of simply turning on the valve and let- 
ting enough gas stream out at any pressure 
there may happen to be in the main sufficient 
t 


» get a flame of given length. 

Natural gas, however, will not be with us 
always; in fact, usually peters out when freez- 
ing temperature arrives, at least for manu- 
facturing purposes, and so the next thing to 
consider is producer gas. The advantages of 
this are in the comparative immunity from 
stoppage, as simple foresight with regard to 


the coal supply, and enough men to draw upon 
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should furnish a steady supply of this com- 
paratively poor but effective gas. Where the 
natural gas supply is reckoned by the thousand 
cubic feet, producer gas foots up to millions 
of cubic feet per day, hence large conduits or 
gas flues are necessary to convey it to its des- 
tination. It has the advantage of a high ini- 
tial temperature, but is only one-tenth the 
calorific value of natural gas, or the equivalent 
weight of fuel oil. 

For annealing purposes it takes considerable 
ingenuity to provide proper apparatus for suc- 
cessful burning, the sooting up of the flues 
ind the deposition of gas carbon making hfe 
1 burden to the annealer where this does not 
btain. Once, however, the currents of air and 
gas are so arranged that a natural mixing 
takes place, and in addition the apparatus be 
kept from getting too hot, very little attention 
beyond the regular burning out is necessary. 

The main disadvantage of producer gas lies 
in the great volume which must be sent into 
the annealing oven to produce results. Over 
half of the gas is inert nitrogen, which must 
pass through the oven, be heated up a little, 
ind then take an exit past the dampers. This 
means a lot more air to burn the gas, and the 
sum and substance is a very serious oxidation 
yf the annealing pots. The gas is not hard on 
the ovens, and has the advantage of being gas, 


sS SS 


even if a poor one. 


lurning now to oil gases, whether carried 
with air and steam, or simply oil run into the 
ven in the natural state. This is also a gas 
fuel, so to say, although the gas is made right 
n the combustion chamber, and is a very rich 
gas indeed. It is, however, of very local effect, 
producing the most powerful heat at the cor- 
ner of the oven where it enters, burning out 


1e oven badly at that spot, and overheating 
he iron in the surrounding boxes on occasion 
lso. The advantages of oil are great, but the 
business disadvantages are so also, one never 
knowing about the price to be asked at the 
making of the next contract. 

Blowing in powdered coal would seem a 
ery simple method of getting the full value 
f the fuel, and doing away with all the an- 
yyvance of the labor end of it. Where the 
‘oal is ground to an impalpable powder, there 

no doubt at all that a splendid combustion 
iust take place, this having been amply proven 
y experiments with powdered coal for firing 
ilers. It seems, however, that where the 


| 


al is not ground fine enough, the results are 


not at all satisfactory, that the flues are clogged 
up with ashes, which should pass into the 
base of the stack if not altogether out of it 
with the draft therein 


It is questionable whether the objection to 


producer gas in regard to the entrance of too 
much air and valueless gas constituent, so far 
as it affects the life of the annealing boxes, 
will not also hold good with powdered coal 
fuel, and that therefore this method, which 
must require considerable attention, loses the 
advantage of a direct use of the coal without 
the labor of hand firing. On the other hand 
while about ten percent of the fuel value of 
coal is lost in its conversion to producer gas, 
no such loss should be charged up to the pow- 
dered article, and perhaps, the other troubles 
and advantages being about equal, this may 
make the powdered coal the more desirable 
fuel for annealing purposes 

The conclusion which one naturally reaches 
from the above review of the pros and cons 
of each fuel, is that while natural gas will be 
found best wherever available, and oil where 


obtained cheaply, the future will see methods 





of firing annealing ovens than by the 
old hand process, divided between producer 
gas and powdered coal. It will therefore be 
of great interest to get the facts of the latter 
installations for general comparison, and ex- 
tended experiments with powdered coal for 
fuel purposes should soon be the order of the 


day RICHARD MOLDENKE. 


The Trials of the Foundry Foreman. * 
BY A. M. LOUDON 


Che skill and endurance of the foundry fore- 


man are constantly and sorely taxed in every 
phase of foundry life. Indeed he is in the un- 
enviable position of being between two fires 
as it were, and life is therefore to him a pretty 
miserable affair. 

Let us say that an order has been secured 
for the foundry, when the foreman must at 


mce hgure ont 


he best method of making the 
castings at the lowest cost. The ledger must 
necessarily show a profit so far as he is con- 
cerned. While doing this he must also direct 
the work of each man employed about the 
shop, supervise the cupola gang, and see to it 
that the best results are obtained there. Next 
he must look after the molding proper, give 


*Paper read at the Milwaukee meeting of the 


A. F. A 
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the work and oversee the core making, 


iing things so that the cores will be 


made in time for the molds they are intended 


for and the latter poured in proper rotation. 


If 
with 


coun 


to the above are added daily conferences 
the office, an even temper and smiling 
tenance can hardly be asked from the hard 


worked foundry foreman. It would seem fur- 


that if those who come into daily contact 
the foreman would assist him wherever 
ible, perhaps he might cultivate that pleas- 


and cheerful appearance which seems so 


desirable in business life. 


In general the foundry foreman has alto- 
gether too little assistance, whether he is at 
the head of a jobbing or a specialty shop. 
He naturally becomes a machine in the end, 
and if he breaks down in spirit, he is set down 
as a crank and certainly unfit to run a foundry. 

he foreman has also to contend with the 
peculiarities of his men. And while I know 
that in most shops he is fortunate enough to 


have some good, honest, conscientious and ca- 


o not trouble him, the major- 


ity of the help is always trying to see how 
little may be done before the law is laid down 
hard. Any effort on the part of the foreman 
meets with tacit resistance, and if the work 
is exacted in spite of this, every means are 
resorted to, to drive him out. 

On the one hand we have the foreman who 


allows the molder, helper, and core-maker t 


set the day’s wark. This man is not worth 
his hire. On the other hand we have the man 
who knows what a day’s work should be, asks 
t from every one, and will not put up with a 
refusal unless it is actually shown by honest 
effort to be impossible of accomplishment. 
This foreman will turn out the shirkers. 
Necessarily it will be seen that to do justice 
the firm and the men is a delicate task, and 
the art is given few. But here is just where 
ample assistance will help very much. Fric 
tion will be reduced to a minimum, and all the 
itending elements will be held down to 
strict business 
lo get the best results from a good foreman, 
the management should give him its full con 
fidence, back up his efforts to better condi- 
tions at all times, find out his troubles and 
wherever possible smooth the way a little so 
that the result gives some personal satisfac- 
tion to him and encourages him. Do not wor- 
ry or ridicule the foreman, for he is the very 
man who worries most over losses, and does 


his best whether backed up or not, to reduce 
them, from personal pride. He will do all he 
can to keep up the production to the maxi- 
mum, and if instead of worrying him when a 
loss does occur, which is only sure to aggra- 
vate his difficulties, he is encouraged and given 
to understand that the management is with 
him in his efforts to locate and correct the 
trouble, a very happy situation will result. 

\s to molders, let them begin work in the 
morning promptly, taking the jobs given to 
them with the best interest of the manage- 
ment at heart, for who knows when it may be 
a molder’s turn to be foreman. He who may 
be depended upon to work conscientiously and 
intelligently has a foremanship ready for him 
when his time arrives. If molders would only 
keep this in mind, there would not be so many 
tyrants made in the foundries by their obsti 
nacy and disregard for the interests of thei: 
employers. Would the molders only unite to 
help the foreman, how nice a place the foundry 


] 


vould at once become for honest, comfortable 


CAST IRON NOTES. 


Devoted to inquiries from Practical Foundry- 
men on the subject of Melting and Using Cast 
Iron. Address all inquiries to W. J. KEEP, care 
of The Foundry. 


DOES THE COMPOSITION ALWAYS DETERMINE THI 
PHYSICAL QUALITY OF CASTINGS? 

Ouestion \bout a week ago our shrinkage 
‘ose suddenly. In order to bring it down we 
increased the silicon and kept adding until we 
found that the iron had an overdose, proven 
by its grittiness and toughness in drilling. We 
hen reduced the silicon about 40 percent and 
the shrinkage came down. Can you explain 
this? 

Answe The chemist of a large Western 
foundry happened in a few days ago and I 
mentioned this case. He asked: “Do you not 
think that other elements than silicon influence 
he physical quality?” While I agreed to this, 
yet we both agreed that a variation of silicon 
vas the only practical way by which a founder 
‘ould varv physical quality. 

here are exceptions to the general rule 
that increasing silicon decreases shrinkage and 
increases the strength of thin castings, while 
if the same iron is put into large castings 


strength is decreased. Yet this is so gener- 


ally true that if we strike an exception we may 
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be absolutely sure that, as the chemist said, 
the change was caused by another element. 

What are we going to do about it? If we 
have made a change in coke or in any iron 
or have received a new car of flux, drop back 
to material that produced desirable results and 
hen by analysis or trial find if any of the 
new material caused the trouble. It would be 
practically impossible to determine the trouble 
by an outside chemist. A chemist at the foun- 
dry, if he had made an analysis of each car of 
naterial received, might be able to discover 
deficient carbon in some iron by further analy- 
ses. A founder cannot discontinue operations 

allow anyone to find out the seat of the 
trouble and he must change at once to save 
losses. When he gets straight again he cares 
very little whether his trouble came from some 
variation in sulphur or carbon that could not 
have been discovered by ordinary chemical 
foundry analysis. 

I have before spoken of my own experience 
vith a car of limestone which contained an ex- 
cessive amount of sulphur. This in one cast 
so increased shrinkage and hardness in the 
astings that they could not be drilled. We 


‘ould see the 


glistening pyrites in the stone 
ind next day used limestone from the other 
side of the pile and the shrinkage came down 

id castings were soft. We got our castings 
ight several hours before the chemist’s report 
n casting and stone was received. 

Changes in silicon will not always produce 
lentically like results, but the results are gen- 
erally so regular as to give us the greatest 
‘onfidence in controlling the physical quality 
Vv varying silicon 

MOLDING MACHINES FOR STOVE WORK 

The present custom of changing patterns 
every few years makes it impracticable to use 
machines to any great extent. Squeezers can 


re used advantage on much of the open 
gas stove work and on quite a number of 
pieces of ordinary stove work. If the work 
is adapted to the squeezer or machine better 
‘astings can be made than by ordinary mold- 
ng. The chief benefit would be that unskilled 
ibor could turn out as good work as an ex- 
perienced molder, or a union molder could turn 
it 25 per cent more work than by hand, but 
hey will not do it. 
HE USE OF CAST IRON BORINGS IN THE CUPOLA 
I am asked about this very often, though 
he question has been answered in this column 


everal times. 


Pack them 
as they accumulate each day in boxes holding 


Do not let the borings get rusty 


100 pounds. Use 1-inch cull lumber for the 
boxes and nail solid. Charge the same as 
pig iron, using to begin with one box of bor- 
ings to 1,900 pounds of pig. Increase the 
proportion until you use all of your borings. 
The effect will be to close the grain in your 
castings, to prevent spongy spots and lessen 
internal shrinkage. You will find very little 
loss in weight so that your borings are nearly 
as valuable as any other small scrap 


The Use of Aluminum for Automobile Castings. 


One of the special qualities sought in cast- 
ings to be used in the construction of auto- 
mobiles is lightness, and for this reason alum- 
inum is finding considerable favor. According 
to the Metal Industry the use of this metal for 
this purpose has settled down to two principal 
alloys, one consisting of aluminum and cop- 
per and another made up of aluminum and 
‘inc. In the former seven per cent of copper 
makes a very satisfactory material and while 
not as strong as the aluminum-zine alloy, it 
is sufficiently so for most requirements. The 
redeeming feature about this alloy is the fact 
that it casts remarkably well, even better than 
pure aluminum. Very complicated shapes, 


1 


which, made of the aluminum-zine alloy, would 
crack, can be easily cast from this. On ac- 
count of the small quantity of the alloying 
lloy is much lighter than the 


material the a 
iluminum-zine alloys. Successful casting, like 
any of the aluminum alloys, requires care in 
melting and what applies to the casting of the 
aluminum-zine alloys applies equally well to 
the aluminum-copper compounds If seven 
per cent of copper gives an alloy which is not 
tough enough, then four, five or six per cent 
may be used, depending upon the requirements. 
he seven per cent alloy, however, is the one 
generally used for work requiring a_ stiff 
metal. Its tensile strength is between 15,000 
and 20,000 pounds per square inch in the aver- 
age sand casting. If great care is used much 


higher tensile strength may be obtained 
Those who experience difficulty in casting 
aluminum-zine alloys should try this class of 
alloys. Ifa casting cannot be made from them 
something must be wrong with the pattern. 
Alloys which consist of aluminum and zine 
are quite attractive to the foundryman on ac- 
count of their strength and cheapness. How- 


ever, 1f not properly cast they are very un- 
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satisfactory, and under poor casting conditions 
come out of the sand in a much weaker condi- 
tion than the aluminum-copper alloys. For 
ordinary use an alloy consisting of 75 per cent 
of aluminum and 25 per cent of zinc is the 
best. Scrap aluminum may be used in the 
form of skeleton sheet. On no account should 
chips or a miscellaneous assortment of scrap 
castings be used. We have obtained excellent 
results in the use of skeleton sheet and ordi- 
nary spelter. Refined spelter is unnecessary. 
If properly cast a tensile strength of 35,000 
pounds per square inch may readily be ob- 
tained in small green-sand castings. In order 
to obtain it, however, the following precautions 
must be carried out to the letter; otherwise 
a tensile strength varying from 10,000 to 15,000 
pounds per square inch will be the result. 
Don’t overheat in the fire. As soon as melted 
and at the 
pour. 
the metal melted before the molder has fin- 
ished his 


proper temperature remove and 
\ common fault in the shop is to have 
molds. This necessitates holding 
the heats and such a condition is very injurious 
to the quality of the metal. 

Pour at the lowest possible temperature at 
which the casting will run. This precaution 
is the most essential of all, for the hotter the 
metal the 


lower the tensile strength of the 


casting. A phenomenon of this kind explains 
the great diversity of results obtained in the 
strength of aluminum castings. Skim thor- 
oughly before pouring. 

By observing these precautions, especially 
in regard to temperature, the difficulty of mak- 
ing strong aluminum castings will be greatly 
diminished. By pouring two test bars from 
the same crucible, one at a bright red heat and 
the other at the lowest possible temperature, 
we have obtained results on test bars which 
varied by nearly one hundred per cent. The 
bar poured at the bright red heat was only 
about one-half as strong as the other. 

In the pattern lies one obstacle with which 
the aluminum foundryman has to contend. If 
the aluminum-zine alloy is to be used the cor- 
ners should not only be filleted, but even 
rounded as this alloy is apt to draw in or 
crack in such places. The ribs and other por- 
tions should be well proportioned, for, as pre- 
viously mentioned, good work requires a low 
pouring temperature, and unless the pattern is 
so constructed the casting is likely not to be 
completely run, through the thick portions tak- 
ing all the metal ‘before it has a chance to fill 


the thin places. Risers should be put on all 
heavy parts, and as many gates as possible 
should be used. The gear cases of an auto- 
mobile are usually very complicated patterns 
to mold, and especial care must be given to 
the core. If made-in green sand or if the pat 
tern makes its own core, arrangements must 
be made for allowing it to contract when the 
metal is cooling. In the case of a dry sand 
core the same rule applies, but, of course, the 
core can be made “rotten” by means of rosin 
or similar compounds. A_ hard, unyielding 
core means a cracked casting. 

Many founders begin to loosen the sand as 
soon as the casting has set, but this practice 
requires great care; otherwise the casting may 
In the cast- 
ing of a large gear case for an automobile as 
much of the pattern as possible should be 


be strained by the loosening bars. 


molded in the nowel, as the metal will then 
flow down instead of over the core as it would 
have to do if cast in the cope. There is an 
aversion to this, we know, but many castings, 
on account of their extreme thinness, cannot 
be cast in any other way. We have cast many 
automobile cases in this manner, poured them 
with four pots and loosened the sand after the 
metal had set; the results were usually good, 
though, as in any similar work, we occasionally 
lost some. The “wasters” were usually those 
which did not run, although we occasionally 
had a cracked one. Our attempt to pour the 
it difficult 
We advise those 
who are experimenting along this line to use 


metal at a very low heat rendered 
to have all come out good. 


every means within their power to pour at a 
low temperature, as the tensile strength is 
then high and the alloy less liable to crack. 
Dry sand molds greatly aid the running of a 
difficult casting by preventing the metal chilling 
as rapidly as it would in a green sand mold. 


Heating and Ventilating of Foundries and Ma- 
chine Shops. 


BY H. W. CARRIER, BUFFALO. 


Heat losses occur in a building from two 
causes: First, by the direct transmission of 
heat by radiation, through the walls and ex- 
terior surfaces of the building, and, second, 
by the infiltration of cold air from without. 
In designing a heating plant the first of these 
losses may be very accurately determined by 


*Abstract of a paper read at the Milwaukee meeting 
of the A. F. A. 
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ferring to tables which have been prepared 
howing the amount of heat radiated under 


conditions through the various 


hicknesses of walls, windows, doors, roof, etc. 


he heat lost through infiltration varies so 


reatly in various sizes and constructions of 


uildings that no definite rule can be given. 


he allowance to be made for this is neces- 


irily a result of experience and a careful 


est of previous installations. 


In either fan or direct radiation systems 


lifficulty is liable to be experienced from the 
air immediately rising and forming a 


tratum of heated air just beneath the roof. 
foundries, owing to 


of skvy- 


shops and 


amount 


{ 
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buildings is the effect due to outward leak- 
age of the heated air at the upper part of the 
building and a consequent inward 


leakage of 


cold air along the floor line. In large shops 
be found 
floor, 


lost due to the high 


of cold air may frequently 


to extend from 4 to 6 feet above the 


while the amount of heat 
temperature in the upper part of the buildings 


may be much more than sufficient to secure a 


effect throughout if 
effecti 


satisfactory heating 


properly applied. The most ve remedy 
for this evil is to maintain a slight pressure 


within the building by means of a fan, which 
takes a i 


A third difficulty presenting itself 


portion of its air from without 


in build- 
large g a large 


ings covering 
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ONAL ELEVATION 


HEATING SYSTEM IN THE FOUNDRY OF THE 


ight 


surface which is always provided in the 


best modern construction, the loss occasioned 


by this action of heated air may be consider- 


ible, and its prevention is a serious problem. 


With the 
tion of the heated air is entirely mechanical 


fan system, however, the distribu 


ind affords an opportunity for utilizing its 


heating effect to the very best advantage. 


Various methods of distribution have been de- 
whereby the effect 


sed with the fan system 


f a rising current of heated air is almost 
avoided. These 


entirely systems, in general, 


depend upon securing a perfect diffusion of 
heated air aiong or near the floor line and will 
be described in detail later. 

A second § difficulty high 


experienced in 
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amount of skylight is the cold down draft, 


which the cooling effect of the skylights has a 
buildings 


the 


this effect is noticeable, and as it comes directly 


tendency to produce. In very wide 


where heat is distributed only along walls 


upon the heads and shoulders of the workmen 
and is in the part of the building most used, 
it is very objectionable. 


METHODS OF HEATIN( 

In general, buildings may be heated in two 
ways: First, by keeping the walls and roof 
warm This is accomplished in the direct 
radiation system by placing coils along the 
walls, and in the fan system by blowing the 


\ second method 


heated air toward the walls. 


= =—_ a | } = ee > ee = 

|* i ‘| v 

L fj f 5 U ' 

. . 1Oo l ee mae 
‘ G a Q Q. z 3 4 t a p t f 
oe WH | 
oe, SE 

TL ———— > > a —- © 2 cman 





258 


is to heat the air within the building directly. 
This can be accomplished in a satisfactory man- 


ner only by an indirect or fan system. Of these 


two systems it may be said that if either is 
used exclusively the second method is prefer- 
able, since it is the more economical. In the 
first method it is quite evident that if the 


walls be kept warm, radiation will not occur 


to any great extent from the interior of the 


building, and the heating effect will be satis- 


factory. On the other hand, it is equally evi- 


dent that the radiation through the walls 


caused by heating them to a higher tempera- 


ture occasions a much greater radiation loss 


than would occur if the room temperature had 
been secured by heating the air directly. Since 
the heat transmitted by wall cails is chiefly 
radiation the loss occasioned by the di- 
rect transmission of heat through the walls 


with this system is very great and may be 
as high as 25 per cent. or more of the total 
idiation 


With the 
ing and distributing the air in the building is 
The 


he consideration of 
usual methods of supplying heated air are, first, 


fan system the method of supply 


chief importance. 


where thie air is 


taken entirely from without 


doors and is forced directly into the building 


through the distributine ducts. This method 


1 


is gene;ral 


y known as the plenum system, and 


the pressure produced in the building causes 


a continuous exit of air from the building, 


1 


either through the natural openings, as is 


isually the case in and other large 


special 


factory 


through vent openings 


provided for the purpose, as in public build- 


\ second and 


] 1 Se ona 
shop buildings where 


more common method for 


forced ventilation is not 


i necessity 1s to draw the supply of air entirely 
rom within the building and again forcing 

through the distributing ducts. This causes 
1 continuous circulation of the air within the 
building, and when properly applied secures 
excellent results. 

rhe first of the above methods has the ad 
vantage of securing an excellent ventilation, 


instance of 
rl Another 


system is that it produces a con- 


foundries this is often 
advantage possessed by 


tinuous outflow of air through all the 


crev- 
es and openings in the building, which would 
ttherwise be admitting cold air from without 


settle along the floor and prevent satisfac- 


ry heating. In buildings of loose construc- 
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tion this is frequently the only system whicl 
can be successfully operated. 

The air return system often has an advan 
tage over the plenum system, in that all th 
heat supplied to the air is effective in heat 
ing the building, but does not possess the ad 
vantage of producing a plenum in the building 


IDEAL SYSTEM. 


is a combination of the 
plenum and return systems and should alwa 
be used where possible. 


The ideal system 

ys 
In this system the 
great portion of the air is returned to the ap 
paratus, but sufficient air is continuously taken 
from without through a fresh air connection 
to create a plenum within the building and 
the inward leakage of the cold air 
this manner the natural 
leakage is supplied, not by inflow of cold ait 
through the 


prevent 
along the floor. In 
crevices around the doors and 
windows, but by air passed through the ap 
paratus and heated to an effective degree. This 
been found by test to be more 


system has 


economical than air return alone. The proper 
amount of air to be introduced from without 
is determined by securing a point where the 
noticeable inward flow of air around the doors 
or windows ceases. If the plenum is carried 
beyond this point there will be a loss due to 


unnecessary heating of the outdoor air 


SYSTEMS OF AIR DISTRIBUTION. 


here are several systems of distributing 


the supply of heated air. A method usual in 
public and office buildings, and sometimes em 
buildings, is the vertical 


ployed in factory 


duct system by which the air is admitted 


built in the 
walls at a point about 8 feet above the floor 


through vertical flues or ducts 


\ method of distribution quite similar to thi 
is one where the air is first blown into brick 
ducts placed underneath the floor. From these 


ducts vertical 


galvanized iron risers are ar 
ranged along the walls. 
This system is also frequently very suc 


cessfully employed in foundries. Advantages 


of this system are, first, that there is no over 
head piping in the way of cranes, etc.; second, 
that the greater portion of the distributing 


ducts are brick and are not subject to de 


terioration The third and principal advan 
tage is that the air can be distributed by this 
means where most needed. This system is 
sometimes somewhat modified by placing the 
outlets close to the floor and blowing down 


This secures 


ward directly along the floor. 
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verfect diffusion of the heated air at the floor 
ine and avoids any drafts which would be 
bjectionable. 

Another system which has proved very 
itisfactory is that in which a distributed air 
turn duct is employed. This approaches 


ery closely in principle to the plenum system 
sed in public buildings, and is a combination 


both plenum and exhaust systems. In the 


’hiladelphia & Reading shops at Reading, Pa., 
nstead of employing one or two large units, 
even separate sets of apparatus have been 
rovided, placed in small fan houses built at 
ntervals at either side of the building. The 
veculiar feature in this and similar installa- 
ms is that no distributing ducts or piping 
r the heated air are used; the air being 
wn directly into the building at about 8 or 
o feet above the floor through an outlet 
ranching in three directions, and through 
lich the air passes at a comparatively high 
‘locity The distribution is effected entirely 
y return vent ducts, distributed at frequent 
tervals along the walls, opening into large 
turn air tunnels, which are provided on 
either side of the building and serve the ad 
mal purpose of affording a convenient 

‘e for locating steam and water mains, and 
electric light and power mains. Provision 
made for taking a portion of the air from 


without doors to secure a plenum. One gre?’ 
advantage of this system is that it removes 
ll cold air leaking into the building at the 
r line, as well as that produced by the 
ld down draft next to the walls. Further, 
perfect distribution is secured in all parts 
the building, and the cost of installation is 
luced to a minimum, 
Excellent results can be secured by the use 
verhead piping, providing it is not placed 


+ + 


00 great a distance above the floor. The 
ef advantage of the overhead system is 


saving in first cost, since on account of the 


1 
h 


gh temperature and velocity of air in the 
tributing pipes a great amount of heat can 
transferred with a very small amount of 
terial. The cost of the galvanized iron dis- 
buting system of air ducts is usually a small 
tion of the total cost. The best results are 
‘ured with outlets at from 12 to 18 feet. 
ove this height it is preferable to use drop 
es extending downward along the columns 
ere they will not interfere with traveling 


cranes. 


In many instances a system of elaborate dis- 
tribution is impracticable or undesirable. In 
such cases a centrally located apparatus or dis- 
charge pipe may be used 


he air is blown in all directions, and a circu- 


From this point 


lation is produced by an exhaust connection to 
the fan inlet. In such instances very effective 
heating has been secured even where it was 
required to blow the air long distances. Per 
haps as good an example of the successful 


operation of such a system may be found in 
the installation in the foundry buildings of the 
General Electric Co., at Schenectady, N. Y. 
his foundry, which is probably one of the 
largest in the world, is heated in an entirely 
satisfactory manner with a few large branch 
utiets Since the plant was installed a large 


addition has been built on one end of the 
building. This 
heated by a branch inlet situated at over 200 


feet from the further end, which 


additior 


4 


satisfactorily 


shows how 


thorough a distribution may be secured by a 
forced circulation. 
The Manufacture of Car Brasses. 
\nswering an inquiry on this subject, in 
which it is stated that car brasses are being 


sold at 14 cents per pound, the Metal Industry 


replies as follows: 

The manufacture of car brasses is an in 
dustry i which the profit is determined by 
several conditions, viz: 1 The use of scrap 
metals; 2, the employment of the molding 


machine; 3, large sales (here are many tor 


mule for car brass mixtures, but in the cheap 
mixtures the formula is only approximately 
maintained lhe average composition of low- 
nriced car brasses is as follows: Copper, 70 
per cent.; lead, 14 per cent.; zinc, 10 per cent.; 
tin, O per cent. 

“On calculating the cost of this mixture, it 
will readily be seen that little margin is left if 
new metals are used he only salvation 
of the car brass maker is in the use of scrap. 
Even in the use of this material the profit is 
very small and the maker relies on a large 
business to reimburse him. The boxes are 
furnished with so-called babbitt metal lining 
in the freight car boxes, which slightly cheap- 
ens the cost as the manufacturer obtains a 
good price for the lead and antimony mixture 
used for the lining. Only the cheapest anti- 
monial lead is used for this purpose.” 
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Notes on Estimating Methods.* varied to suit different castings. One of t 
blanks shows my method of obtaining the de 


BY WM. HANSON. ; : ; ; 

tailed cost of these The headings explai 

\s the question of uniformity in office meth- — themselves, a special column being allowed fi 
ds of estimating on castings is beginning to additional expenses from whatever source 


| |? 
Metals | Fuel | z | Labor : 
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BLANKS FOR FOUNDRY ESTIMATES. 
attract some attention in foundry circles, I ap- these are expected to come. On the san 
pend some blanks in use by me to facilitate sheet is given the summarized estimate 
and at the same time properly record the data castings The whole gives a clear tabul 
used statement upon which to build when sendi1 
The cost of the melted iron I obtain from out estimates on work. 


the daily reports which give the irons used for E ; 
F Presented at the Milwaukee meeting of the 


the work in question and may, of course, be F. 
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Permanent Molds.* 
BY TAMES A. MURPHY. 


The casting of large work is at all times an 


nteresting topic to foundrymen, particularly 


1 


» in loam, when special rigs are involved. 
he art of loam molding has reached a won 

rful degree of perfection in some sections 

f this country, and the best practice is being 


rected to the saving of as much as possible 
; wal 











PrPERMANEN 


rds the permanent mold is the object 


It is a common argument against loam 


Iding that its cost is too high, and I have 
doubt but that this is true when work is 
ide in loam that should be made in sand. 


a rule those whom I have found prejudiced 


rainst loam on account of its cost knew so 


ttle about it that I could not consider them 


mpetent judges. 


“Paper read at the Milwaukee meeting of the A. 
A. 


Large kettles, such as shown in Fig. 1, pans, 
domes, pipes, ete., are cheapest made in per- 
manent loam molds. In some instances iron 
casings would be still cheaper [here are 
shops that make such castings in sand, but I 


consider them not up to the modern way of 


doing things The kettle shown weighs about 
I4 tons and is made very quickly when the 


proper rigs and equipment are available. 





each mold in order to reduce to a minimum [he mold is absolutely permanent, the only 
he cost of all castings after the first. In other preparation necessary being the daubing on of 
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r MOLDS. 
the loam, blackening it. and as the bricks are 
' 


hot when in use a small fire placed inside of 


will dry it thoroughly in a few hours. The 
core 1s swept up and is preferably dried in 
an oven. The whole core can be made of iron 
staves, but I consider the rig shown with the 


f the core laid up with brick the 


quickest, safest and most satisfactory 


greater part 


lo start the job we must dig a pit in the 
floor in some convenient place and have the 
binders A and bottom plate B (Fig. 1) made 


and set, as well as the spindle step C, in which 


to set the mold sweep (Fig. 6). Bricks are 
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to the outline allowing from 


to 34" for loam. If the bricks are not of good 
quality it is best to have the face of the mold 
laid with fire bricks, using the common ones 
When built up to within about a 


Pee, ee Boe 
for backing 


foot of the top it 1s best to get on the oc 


tagonal lines and on their centers build in 8 


iron frames (Fig. 7 and D Fig. 1) with liberal 


draft. In these can be set cores for handles, 
brackets or other external projections and 
when the casting is taken out the wall will 
not be in the least disturbed. 

On top of the wall lay a strong cast-iron 


ring (Fig. 8 and E Fig. 1) recessed on the 


sufficient to clear the iron 


boxes just mentioned, leaving space enough on 


This 


bolted down firmly (F Fig. 1) to the 


top for a face of loam on the joint 


when 
bottom plate will prevent the loosening of a 
single brick, The brick part of the mold being 


finished, the columns G and bolting rods H 


are placed and the nature of the soil will have 
to determine whether a curbing is necessary 
or n vefore ramming up the mold perma- 
nently. Plenty of fine cinders should be used 
between the brick work, bringing all the gases 
to the outside of the wall quickly, where pr 

Vision s d be made to convey them away. 


is best to make one or more 


crown plate (X Fig 


vement on any 


1) and I consider the one 


similar “get- 


Ssnown in impr 


have seen. It is cheapest and best 


when swept up,in loam with a straight hole 


hub, which can afterwards 


be machined to suit the taper of the spindle 


It can be laid on the roll-over plate (Y Fig. 4) 
spindle set in the plumed true, loam rubbed 


on, swept and finished; when hardened with a 


fire basket, it can be turned over, set in the 


form as shown in Fig. 3, spindle set in the 
other side and the building of the core pro 


ceeded with 


To provide for shrinkage and 
prevent extra labor and save some bricks from 


being badly broken, it is handy to build in a 


splitting bar (I Fig. 1), which can be easily 
pulled away with the crane after pouring, al- 
lowing the wall to give with the contraction 
of the casting. 


When the 


is secured on top of it, 


core is built, an iron lifting ring 
and by means of this 
it is set on a form similar to Fig. 3, on the 
oven carriage. When dry this is taken away 
flat top plate J 


bolted 


and 


lowered on it, 
The 


thing is lifted by the top plate and closed by 


and the 


the core securely to it. whole 


the center lines. I prefer running this on top 
similar to the way shown, each gate being 
stopped until the runner is full. Risers left 
open to relieve the pressure of air, prevent the 
back kick and thus obviate the wrinkles that 
would mar the appearance of the casting, par 
ticularly so if the metal was not very hot. 
The riser basin should be ample and be s 
flowed off to take 


from the runner so as not to 


irranged that it can be 


away the metal 

have a heavy piece of 
lhe 

] 


much more costly 


scrap to break. 


mold is thoroughly secure and_ not 
than if only one casting was 


made. <As 


continuous 


will last 
Any 

should, 
h a rig of this kind, turn out one of these 


intended to be shown, it 


for several 


1 


shop equipped for 


years service. 


large work 
wii 
kettles every few days. As thus arranged it 
is seldom that a first-class workman need be 
put on the, job, everything being made to pre- 
vent possible mistake by other than the gross- 
est carelessness. It is, however, advisable for 
the foreman to keep an eye to starboard in any 
case, as I recollect a case where after every- 
thing was seen to and considered safe, the un 


looked-for happened. It seems that a bag of 


molder at a seat for the 


him in the 


hay used by the 


ladder was forgotten by mold at 


the last moment; of course the casting was 
lost by having a large hole in its bottom, all 
of which makes one wish that the molder had 
also. 


forgotten to come out 


Combination Iron Flasks. 


In providing itself with iron flasks the aver 
age jobbing with the 
constant changes which must be made to suit 


different 


foundry is confronted 


patterns. Probably this accounts for 


the large number of wooden flasks in use by 
shops having no specialty of their own. In a 
contribution to the American Machinist Mr. 


R. H 


iron flasks so that they may be readily altered 


Palmer takes up the subject of building 


to conform to patterns of nearly uniform size 
but of different style. 

Fig. 1 shows an iron flask bolted together at 
the corners, the sides are about 5% inch thick, 
with flanges or ribs on each of the sides; these 
ribs are set back from the edge about % inch, 
while there are four rows of holes and trun- 
nions. The ends are plain, with flanges at 
each of their ends to bolt the sides against 
The holes in the sides not used for bolt holes 
form vent holes, and by 


to fasten in bars, 
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having them in lines the bars may be placed 


» meet the requirements of the pattern. 


It will be seen that the end is left with 

large, round opening, as there have been 
pipes made in it. Bolt holes B also are seen; 
should occasion require, a plate made in open 
ind with holes in it can be cast and bolted 
igainst the ends of each half to close the 
hole. The flask sides are drilled for pin holes 
n the ribs C, so that these parts may be used 
» make a three-parted flask, or as many parts 
is needed. In leaving the rib back from the 
edge a fraction of an inch it forms a chipping 


1 


piece around the edge so that it can be easily 


say, 18 or 24 inches deep, instead of making 
the nowel or drag the full depth required, 
divide the depth in at least tw r three sec- 
tions. I have many times found it better in 
cases where a deep nowel was required to 
make it in sections, say, 8 or 9 inches in 
depth, or 8 and 12 inches, having holes bored 
so that the bolts holding it together could be 
removed and the same holes used as pin holes 
when by casting a new set of bars, the orig- 
inal deep flask can be rebuilt into a number 
of shallow flasks. 

In every jobbing foundry there is a certain 


run of work which seems natural to that foun 
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COMBINATION IRON FLASKS 
fitted in case there is any rocking of one dry and requires flasks of certain sizes, but 
part on another. The bars in the cope are varying principally in dept] \ flask may be 
‘ast with a part of the circle cut out for pipe; quite long and perhaps slende uld appar- 
by coring a few holes in these bars, chucks are ently, yet easily handled if arrangements are 
isily bolted in as required. As these holes made to hitch on s : erly bal 
re % inch, a number of spikes easily fill them ance it when hoisting witl 
nd a wooden bar can be fastened in In casting trunnions on a flask I have them 
Fig. 2 shows a piece cast with holes to made ina core, and set the core where I wish 
itch those in the side of the flask. If a trunnion, and ram it up in the mold 
flask is required longer, take out the end On the larger flasks of iron an arrange 
f one, butt it against a second, and use piece, ment, Fig. 3, combinine a staple to hitch into 
Fig. 2, to tighten together: take short bolts when rolling over a heavy cope, may be found 
ut of the bars and use longer ones very useful. In making it a rib is added on 


In making flasks which are wanted to be, 


the pattern with a core print 
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Flasks of different lengths and widths of 
the above style will be found very convenient. 
We have them from 30x36 inches up, and in 
flask is 


board 


the style here shown. If a smaller 


required for green sand, drop a piece of 
in the ends to close up. 
In regard to pins for iron flasks, a foundry 


usually finds them quite expensive, even if a 


machine shop is a part of the concern. I have 
tried coring some holes in the side of the 
cope and casting a cast-iron guide a, Fig. 4, 


and bolting it to the cope. If one is broken 





it is easily replaced. I like cast iron better 
than wrought, which gets bent unless very 
heavy If cast iron is used and gets broken 


(which I have not had happen), it is easily 

replaced 
\nother 

The same sized hole is bored in the cope and 


flanges Che 


style of pin is shown in Fig. 5 


pin is tapered but very 


little for three-quarters of its length, and near 
the smaller end it is tapered more. The larg- 
er end is simply too large to drop through the 
hole I find the 


very cheap. | 


pin works very nicely and 1s 
had 
o the molder, who cast 
We rattle them and they 


one turned out of wood 


it on end. 


are ready for use 


requires a long steady pin, we 


have a set of these made of common round 
iron, with one end an inch or so bent square 
and the her drawn out a little, but not to 


a sharp point. We drop these pins through 
the holes in the top flange of the cope, passing 
down through the hole in the lower flange of 
1 
i 


the cope and through the hole in the top flange 


of the nowel, and we have them as long as we 
wish In some flasks we use %-inch round 
and some 34-inch, the holes being bored large 


enough for the round iron to pass through 


easily. 

In making iron flasks they can be made quite 
light if well ribbed on the sides, but there 1s a 
One 


limit either way often sees castings 


strained because the flask is not stiff enough 


to withstand the side strain, and the man 


making it does not realize the amount of strain 
on his flask and does not provide side binders, 
or top and bottom binders when there are 
lifting strains. 

In providing for the handling of large flasks, 
I have been in the habit of casting a piece like 
Fig. 6, making these of different lengths and 
can be changed from one 


be ylted to 


sizes so that they 


flask to 


and 


another, and the sides of 


nowel. In hooking into them and 


cope 
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rolling over a large cope, it is better to wedge 
or block around the hook, but the size of the 
staple is regulated by the sizes of hooks on 
chains. Often a piece of rag wound around 
the staple will do the business, but the safest 
way is never too safe. I have the staple up 
set on the ends, have a rough pattern made 
the size I wish, burn out the holes for bolts 
with an iron, also the holes for the staple, 


I had 
the staple just nicked, instead 


set the staple in the pattern and mold. 
some cast witl 
of upset, to keep from pulling out, but as thx 
nicking was done too deeply the staple broke 
and it came near being a bad accident while 
rolling over; so I had rather have them upset 


In general, where light crane flasks are used, 


iron ends will be found very serviceable. Once 
in a while you will find a molder who wil 
not look at his cope to see if the bolts are 


ht, and who will cuss the flask because he 


tight, 


neglected to do so and because the flask can 


not keep itself in order, but he is usually one 


of those men who find that others are t 
blame for their own carelessness, not them 
selves. 

Considerable changing about can be done 
with iron ends as well as wooden. I have 


use in the 
old 


loge ther by 


Hask in foundry which was mad 
flask. It is 


bolts extending from side to sid 


from an lathe-bed fastened 


outside the ends. The cheek was originally 


altered to 6 feet 6 inches square by 25 inches 
deep and a tank was swept up in green sand 
inches in diameter 


in it, 5 feet 10 by 25 


inches deep. It was then unbolted and packed 


away. Later the sides were used, ends wer: 
put in and a pipe 15 inches in diameter was 
swept, this part being barred up for a cope 


It has now been taken apart again, the ends 
as used for the tank have been replaced, and 
a ring is made in it. I have flasks made in th 


same way where the ends are not gained int: 


the sides, simply butted against them, and 
where the ends have been moved back and 
forth according to the size of the piece ti 
be cast 


Cupola Linings. 

Complaints are often heard in regard to the 
life of cupola linings and much speculation 1s 
indulged in as to the cause of their failure t 
stand up under service. Writing in the 
Vechanical World, Walter J. May refers t 
this part of British cupola practice as follows 


In working a cupola for melting iron, th 
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lining is of much importance in securing the 
best results, and only too often is it found in 
1 bad state, the result being that there is a 
loss of efficiency. As to who should bear the 
lame for this is an open question, because if 
we have an efficient cupola attendant and he 
material at his command, 


has not time or 


hen he is not to blame; while on the other 
hand, if we engage an inefficient man, say the 
first yard labourer in want of a job, and pr 

ide all requisite materials and time, and yet 
lo not instruct him as to what to do, it woula 
appear to most persons that again the man is 
not to blame. Provided a cupola attendant 
knows his work and is provided with mate 
rials for working, as a rule he will keep the 
furnace properly fettled and in a condition to 
perform its duties in the most efficient man 


ner in accordance with its design; but if he 


loes not—well, change your man for another 
short notice. 
The majority of cupolas are regularly 


formed cylinders when first lined, but in time 


they get out of shape unless care is taken. 


he heat will not be kept in the place where 


is most wanted, the result being that slug- 
gish metal will be produced, and probably an 


excess of sulphur will get into it as well, ow- 


ng to the charges balling up somewhat in- 


stead of melting regularly in the melting 


ne or point of greatest heat, a position 


which in most cupolas is just above the tuy- 
eres. Naturally, from the hearth to the top of 
zone the linings suffer 


the melting cupola 


most 


and from the top of the melting zone the 


ining becomes less damaged by the heat, the 





ipper portions suffering more from abrasion 


than fire, and this the 


particularly is case 
vhere wide joints are allowed between the 
ricks or blocks used in the lining. In fact, 
n all fire brick work it is usually the edges 


f the bricks that first fail, and in regard to 
his trouble often arises. 


Now taking the ordinary brick-lined cu- 


bricks laid flat 


as high as the 


pela, a lining of is usually 


aacopted. In front of 





charge extends, another ring should be placed, 


Ss 


this being composed of arch bricks set on end, 


the arrangement being as shown in Fig. 1 


Proper blocks can be used for the outer 
course, and this shows advantages over bricks, 
as the fewer; but 


number of joints are even 


Fig.3 


Fig.4 J 


fig. 5 











with these the inner shell is desirable, as this 


can be renewed as often as 


1 1 j 


bricks by thmselves are hard to get 


ever, and in accordance with the size of the 


ring, from two to six plain fire brick courses, 


vertical, should be inserted, as these are 


easily pulled out when necessary, and repairs 


easily be mad his ar- 


and renewals can 


rangement is shown in Fig. 2, and further 


explanation 1s unnecessary. 
Where the well of the cupola is required 
to be conical, the bricks used will have to be 


cut and rubbed into shape. And assuming we 


ire about to form this part of the furnace 
with, say, a top diameter of 3 feet and a bot 
tom diameter of 2 feet, with three courses of 
1 ] 


bricks in height, it will be found necessary to 


cut the bricks as shown in Fig. 3, unless we 


have blocks specially made The advantage or 


otherwise of this arrangement of well is open 


to discussion, as some prefer it, while others 


think that it is not at all necessary or desir 


able Che writer, however, does not wish to 


express an opinion. Still, in some cases, con 


ing is used, and at times very badly, as after 
the front edges of the bricks are burnt away, 
metal finds an entrance and either: burns or 


displaces the lining. In any case, where suc 


work is done, there should be the greatest 


ibsolutely 


care taken that the work = 1s 





266 


sound and of the very best, both as to material 
and workmanship. 

The tuyére openings should be cast-iron 
blocks, and these should project about half an 
inch beyond the face of the brick lining inside. 
These blocks are not likely to melt with the 
ordinary cold blast supplied to a cupola, and 
they save the lining considerably. Iron blocks 
should be of such a size as to work into the 
brickwork in the block of 


same Way as a 


bricks would, and they should be shaped to 
work properly into the ring of brickwork. 
A cast-iron ring is also desirable at the top 


of the inside ring of brickwork, and should 


in two or three parts. This 
Fig. 4, 
be seen, the ring prevents the un- 


for convenience be 


arrangement is shown in section in 


and, as will 


of the edges of the bricks when the 


larges are thrown in. 
he bricks, 


\s to the material used between t 


perhaps finely ground, thoroughly soaked fire 


clay would prove most convenient, Stour- 
bridge being preferable to Newcastle clay. 
The thinnest possible joints should be made, 


and the back of each ring between the iron 


shell and the bricks should be grouted in with 


For the inner ring, which 


ie greatest heat, ganister, very 
as for steel furnace work, shouid 


finely ground 


be used, and this works as well as fire clay 
with a little care, while it 1s not disposed to 
let the joints become damaged bv heat. The 
ganister probably would be more expensive 


han fire clay; but as this is the best facing 


brickwork after erection, and as it is 


very durable for ladle linings, it pays to have 


a truck-load in the first place when erecting or 


relining a there need be no waste 


with 


The height to which the fire bricks will be 


necessary will not be above the shell of the 
cupola, above this being done in 


good ordinary bricks and mortar, unless flues 


of any kind have to be made, and with these 


only the throating need be in fire brick, unless 


fire bricks are practically the same price as 


building bricks, when, of course, the more re- 


fractory material should be used. 


After the brickwork is done, at least a 


week should be allowed for it to dry some- 


what, and then a small gas-coke fire may be 
started and kept going for another week to 
get the work thoroughly dry, while after this 


the furnace may be prepared for melting. Be- 
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fore melting is done, however, it is well to 
add a protective lining of ground ganister re- 
duced to the consistency of putty and well 
kneaded by treading to make it tough, having 
this lining about ™%-inch thick 


thence 


above the 
downwards 
inch thick, well beating it onto the 
the brickwork. 


melting zone, and from 
about I 
face of This costs little, and 
very considerably improves the durability of 
tue furnace. 

In making repairs, by cutting out the or- 
dinary bricks the arch bricks can be taken out 
and replacements made where necessary; but 
in no case should more than the inner lining 
have to be dealt with in this way, and even 
this not often, as after each blow the inside 
of the furnace should be cleared from slag and 
dressed with ganister where necessary. Where 
a cupola is used every day for a considerable 
time it becomes a most unpleasant job to get 
inside it for repairing the ganister lining, and 
there is no reason to wonder at neglect in re 
gard to fettling, it often happening that only 
on Sunday or Monday morning is the furnace 
really fit to Where the 
heavy it is well to have a second cupola, and 
work the f<ttled. 


cupolas is being 


enter. work is so 


one 
Where a 


worked, one should always be off for repairs 


while other is being 


range of several 
as it is not relining that is so necessary as the 
prevention of this operation by renewing small 
defects as they occur. 

The amount of brickwork will depend very 
much on the form of cupola, but in any case 
the whole of the shell should be lined from 
the hearth 


domed chimney can be 


upwards, and in,some cases a 


used with much ad- 


vantage for some 10 feet or more above the 


shell. This, however, depends on the make 


of cupola used, and in some cases is not nec 


essary; but as a general rule the higher the 


: ae 
cupola and chimney within reason the better 
the melting. 


In Fig. 5 a cupola is shown in section in 


which the writer melted both iron and high- 


carbon steel—files, tool steel and the like, and 


spring steel—not as an experimental matter, 


but as a regular practice, both being brought 


down as fluid as oil. The internal diameter was 


18 inches and steel came down at an average 


rate of a ton an hour, and iron at the rate of 


seven tons per two hours. Brancepeth coke 


was used at the rate of 25 pounds per hun- 


dredweight of steel, and 7 pounds per hun- 


f iron, but with slower melting 


dredweight 
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vith iron 4 pounds per hundredweight was 


enough. Owing to the awkward shape of such 


things as files, they had to be put into the fur- 


ace so as to descend vertically, and only 1 


wt. could be safely charged at a time; but 


vith iron the charges varied from 3 ewt. of 


hematite pig to 5 cwt. of light scrap, accord 


ing to what was being melted, and in this dis- 


is 


‘retion had to be used. A good blast was al- 


vays maintained, and necessarily this had 


much to do with the melting; and when steel 


was being dealt with in the summer, the lad 


vho was charging had a hot job, an overcoat 


ing 


unnecessary. The well being only about 
t inches deep, slag was taken off continuous- 


v, chalk or glass being used whenever it be 
ume necessary to render the slag fluid—a 


cessity which did not often arise. The air 
vas supplied through two 4-inch_ tuyeres, 


vhich were opposite each other at different 


levels, and a Sturtevant pressure blower was 


ised, this being at some distance from the cu 


pola, the air pipes, which passed under 


round, being of 12-inch glazed drain pipes 
It is true the cupola was an old-fashioned 
ne, but as it was both economical and efficient 

the purpose for which it was required, that 


vas sufficient, and as certain restrictions as to 


q e 


ight and design had to be met to conform t 


the wishes of the district surveyor, and to ob 


1 } 


tain the license of the London County Council, 


ie best use of the arrangement was made 
Probably, however, this form of cupola is not 
he best for general work, and certainly the 
vriter prefers the use of a receiver when 
ixed irons are used, as a more even result 
Obtained with a better mixing of the 


highly refractory ganister has 
been mentioned for lining purposes more par 
‘ularly as it is easily obtained from Shef- 
held and elsewhere, and because it answers 
ll for iron melting; but there is no reason 
hy a more refractory material should not be 


1 
I 


sed, so long as it will stand against the 
rading action of the descending charges. 
he same remarks apply to bricks, and mag- 
esite or other highly refractory goods can be 


the heat is most intense: but 


sed where 
hether such would be profitable depends on 
variety of circumstances which need not be 


tered into. 


[he Acme Foundry Co., Detroit, recently 


‘orporated, expects to build at an early date 


Interesting Features of Modern Foundries. * 

he matter of making castings for modern 
machinery is one that has but recently received 
due consideration, there having apparently 
been less study nut into this department than 
in almost any other in machinery building. 
he general jobbing foundry of New England 
is in rather a sad state, for which we con- 
sider the machinery manufacturer who buys 
his castings from jobbing foundries is very 


argely to blame. He forces a very low price 


and gets a remarkably low grade casting in 


consequence, yet, in light machinery work es- 
pecially, the first cost of a number one cast 
ing should be considered of secondary impor 
tance where very much machining is required. 
The cotton and woolen machinery concerns 
and such people as the Brown & Sharpe Mfg 
Co., and Walker & Pratt Mfg. Co., make 
strictly first class castings. To this class, also, 
belong the Draper Co., Saco & Pettee Machine 
Co., Howard & Bullough, and the Mason Ma- 


chine Co These peonle today are resorting 
» the use of molding machines extensively, 


vith very satisfactory results, obtaining difh 


‘ult castings with unskilled help. By the use 
f machines, many of our foundries have been 
ible to bring the molders’ uni ol igree to a 
fair adjustment of wages, and value 1s 
generally recognized in this dire n. One of 
1e most novel foundries ny knowledge is 


lat of the Crane Co., Chicago, who make pipe 


fittings, valves, etc. They have their cupola and 


charging floors on the sixth story and all sup 
plies are stored in the seme L ¢ vated 
t he fl The castings w 1p ! are 
placed on a carrier, w ik to the 
Hoor bélow, where they are cleaned and passed 
ulong to the machine shop ; when they reach 
he bottom floor, they are completely finished 
ind ready be shippe gO stocl We 
found here a record of 110 m producing 65 

ns I is oS a day m llane 1S pipe 
fittings, from '¢-inch elbows up is foun 
Iry required litt no space nolding 
nachine floors sand being automatically 
mixed and conveyed to the machines The 
molding machines and molders occupy practic 
uly the whole foundry ea ving y suf 


ficient room for each molder to turn round 


and place his own half of the mold on an end 
less overhead carrier, with depending plat- 
form. Each mold was closed by a laborer, 

Frot i iper read |} S Be Be be e the 
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bound, weighted and poured while the molds 


were in motion. On arriving at the dumping 
point these molds were slipped into an endless 
conveyer, which took them up to the level of 


the cupola floor, where they were shaken out 


he sand and castings distributed to the 
The McCormick 
Machine Co. has a foundry on this plan, as has 
This last, 
I think in many respects, is a model for light 
this 
with the molding floor 


and t 


proper places Harvesting 


also the Milwaukee Harvester Co. 


machinery foundries in country. It is 


two stories in height, 


on the upper one, the basement being used 
general 
Air 


1 
tess 


largely for storage of castings and 


foundry supplies. The Westinghouse 
Brake & 


similar to that of the 


have an arrangement more or 
Their end 
track 


what the 


Crane Co. 
less moving 


platform passes along on 
and wheels and ly 


they do substantial 
Crane people do in closing and pouring the 


molds while in motion, and in mixing and con- 
veying their sand by machinery. 

The class of work done by the Mesta Ma 
chine ¢ West Homestead, Pa., is extremely 
heavy s foundry is equipped with two 15 
ton air furnaces, two 18-ton and two 30-ton 
air furnaces. All iron used in making rolls or 
particu ‘astings is melted in this style of 
furna These air furnaces are located so 
that t ear end of the furnace comes in the 
outer wall of the building. The stock yard is 
located alongside of the foundry and is served 
by a 15 traveling crane. This crane is so 
designed that it tan be used for charging the 


\ large percentage of the cast 
by this company are molded in some 


sort of pit in the ground The general con- 
struction of these pits is of cast iron sides 
and et tl 





the sides havine a series of strips, 
rtically on same for the purpose of re 
this parting wall be 
different 


taining a parting wall 


ing slid into locations to 


place in 


determine the size of the pit. This, I was told, 


they found very useful and at the same time 


economical, as it saved constantly digging new 


‘9 , 
walling up the 

\ novel feature 
borne «& Co.’s 


connection with air 


same. 
seen at D. M. Os 
Auburn, N. Y., in 


furnaces. 


was 
plant, at 
Buggy ladles 
are used for serving the iron to the molding 
floors lo 
ladles they 


facilitate the use of these buggy 
walk, 


each 


have iron about 4 


a Cast 


feet wide, with flanges cast on side 1%4 


inches high ; these plates are cast in sections 


about 4 feet long, and are used to make par 


allel walks lengthwise through the foundry as 
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well as crosswise in the aisles. The rest of the 
foundry, other than these iron walks, is a sand 
floor. are to prevent the buggy 


ladles from running off the walks. 


The flanges 


On the cupola they have a specially con- 
structed spout as well as a tilting receiver 
he object of this combination is to not plug 
the outlet whatever, but to have the iron flow 
continuously from the time they start to melt 
In this specially constructed spout, close to 
the body of the cupola, they have a trap, in 
the top of which there is a groove from which 


the slag runs away. The melted iron passes 
under the same, and out 


At the 


end of this spout they have, mounted on trun- 


through the trap, or 


through the spout in the regular way. 


nion bearings, a tilted spout with a deep pocket 


in the center of same for the purpose of pre- 
venting the flowing iron from cutting out the 
bottom which is tilted so that one end is at an 
angle of about 30 degrees, the other end of the 


spout being elevated. The iron flows through 


this tilted spout into the ladle and when this 
filled there 1s an empty one on the other 
side when the spout is tilted in the opposite 


direction, thereby turning the course of the 
melted iron into the empty spout. The spout 


is constructed in the shape of a V, with a 


ange projecting inwardly on each upper edge, 
brick just fitted 
This we informed 


so that a fire into the 


spout endwise. were was 
an advantage and a more economical way of 
i 1e spout than by using plastic fire clay, 
as the life of the fire brick was much longer 
it saved the bother of patching up every 
as the case would be if fire clay wer 
This 


working very nicely and appeared to be a la 


used. whole seemed to be 


equipment 
bor-saving device 

The McCormick Reaper Works, at 
have a foundry in operation similar to that of 


the Crane Co., and they are able to get some 


Chicago. 


remarkable outputs in their molding machine 
work. 


frames. 


These people make mowing machin¢ 
Of these frames, containing 27 cores 


150 are produced in a day by eight men. One 
man devotes his time to setting cores and 
patching break downs; but very little of this 


work was seen. Four men were employed in 
hand ramming and the rest in taking the molds 
away and placing the flasks on the machine 
lc was one of the best regulated molding jobs 


seen, producing such a heavy output. 


\t the new Sturtevant foundry in Hyde 
Park, Mass., a novel feature of conveying the 
stock to the charging room was noted. The 
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stock bins containing coke, iron, ete., are lo- 
cated in one side of the foundry in line with 
the cupola. The iron and coke are loaded ona 
‘ar, passed over a scale, weighed, and run 
mto an elevator up to the charging floor. 
Nothing is stored on the charging floor other 
han a fan blower used in connection with the 
upola lwo men are stationed there who take 


he car from the elevator, which is located in 


yroximity to the cupola, unload the same, 


vhen the car passes down an incline, thereby 


gaining momentum sufficient to carry it along 
ve | top of the stock bins onto an elevator 
vholly by gravity. When the car passes onto 


elevator and reaches the back side of same, 
comes in contact with a switch, which sets 
he elevator in motion. The elevator lowers 
a level with the ground floor, when the car 


returned to its proper place for refilling. 


Resignation of Martin Fox as President of the 


Iron Molders’ Union. 

The possibility that the condition of his 
health might compel Martin Fox to resign the 
sidency of the Iron Molders’ Union of 
North America, has been discussed for the 
past two years. Recently, it is understood, 
\Ir. Fox formally presented his resignation to 
e executive board of the union and it will 


+ 


ike effect at an early date. This action was 


taken in the face of strong urging from his 
issociates to continue, added to assurances 
that such help as he might need would be 

vided, to relieve him of the brunt of the 
president's burdens. For a time Mr. Fox will 
issist in the care of a number of matters now 
pressing upon the attention of his official asso- 
‘ates. His successor will be Joseph F. Val- 
ntine, who has been his able leutenant for a 


number of vears. M. J. Keough will become 


rst vice president; John Campbell, second 
ice president; Geo. Custer, third vice presi 
lent, and Mr. O'Leary, president of the core- 
makers’ union before it amalgamated with the 
Molders’ Union, fourth vice president 


Martin Fox was born in Cincinnati about 55 


ago. He served an apprenticeship to 
‘on molding in Resor’s foundry and worked 
ntinuously at that trade until he became 
ficially connected with the Iron Molders’ 
Union of North America. In 1880 P. F. Fitz 
trick, president of the union, appointed Mr 
x as his clerk and in 1886 the union created 


e office of secretary, electing Mr. Fox to 


fill the position. On Mr. Fitzpatrick’s retire- 
ment in 1890, the Detroit convention of the 
Iron Molders’ Union made Martin Fox its 
official head 

One of the first acts of Mr. Fox as president 
was to enter into negotiations with the Stove 
Founders’ National Defense Association with 
a view to ending the conflicts between the 
organized iron molders and the stove manu- 
facturers, which had sadly handicapped the 
stove manufacturing 


industry during the 


eighties. In these efforts he had the hearty 


co-operation of Henry Cribben, then president 
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of the defense association, with the result 
that in 1891 the foundation of what are now 
known as the conference agreements was laid 
at a meeting of representatives of the two or- 
ganizations in Chicago. Under this arrange- 
ment there must be neither a strike nor a lock- 
out until investigation has been made by im- 
partial representatives of both associations. 
Conciliation, as applied to industrial dis- 
putes, was not so much talked of in I89I as it 
is today and in its advocacy Mr. Fox had 


to face the bitter opposition and harsh criti- 


cism of many members of his union But, 
despite all opposition, he succeeded in bringing 


about the ratification of what is conceded to 
be the first undertaking in the United States 


between associated manufacturers and organ- 
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ized workmen, whereby both parties were 
pledged to arbitrate their differences 

In 1895, 1899 and 1902 he was successively 
e-elected the presidency of the Iron Mold- 
ers’ Union. During these years he not only 
piloted hrough one of the most trying per 
iods of its history and made it one of the 
most substantial trade unions in the country, 
but won for himself and his organization the 
respect of American foundrymen. Shortly 
ifter th rganization of the National Found 


repre 
1 
ma 

oT 1X 
on 
Lix( 


lvance d 


Fox made advances to the 


n Mr 


f that association with a view 





ther applying the principles of peac 
New York 
Not only on the ques 


Mr. Fox 


attitude upon 


liation lhe agreement 


rbitration of disputes did 


ground, but his 


the molding machine question, apprentice ratio 


issues marked him as an ad 


the labor world, and, though 


‘onservative in many respects, progressive and 
broad-minded when considering the problems 
vhich confront American industries. 
Mr x is well known among the foundry 
men of the United States and Canada and is 
eld in very high esteem by all who have met 
id any dealings with him. Fidelity t 
principle and to obligation, firmness and a 
hig se of justice have marked his official 
( ( His name is generally regarded as 
1 symbol of good faith and fairness and it 
nay be saftd that the whole foundry in 
dustry will regret the necessity of his prema 


from active leadership 


How to Determine the Quality of Pig Iron.* 


1i¢ 
uit 
“w 
ToT 1¢ 
flire 
é ] 
if 
} 
Cal t 
} 
eS oF 
mang 
e m 
Re 


PATTERSON 


ly the great number 


s and metalloids to be found in iron, 
thes mbine with each other as well 
le iron; that the new compounds thus 
have characteristics differing from 


that the in- 


| 


f either component, and 


element may be increased, les- 

r neutralized in the presence of an- 

The authors of formulas specifying for 
id of casting the amount there should 
graphite and combined carbon, silicon, 
se and phosphorus between certain 

with an upper limit to sulphur, make 


1 minimum so far apart (a 


Wise precaution ) make their rules too 


to 
ad to be of 1 “-h. if anv. value 
ad to De of much, 1f any, value 


as 
bri One will 
consider only the ratio of the graphitic to the 
combined carbon, accepting iron with almost 
any silicon per cent the furnacemen may send. 


a class whose fad is the silicon 
contents only, and I 


Then we have 


have known of a few cases 
the ] 


where manganese was considered sole 


mainstay of good castings. 


CARBON AND SILICON THE MAIN STAYS. 
Let us now consider those influences exerted 
by the ordinary elements to be found in pig 
ron which are generally accepted as estab 


lished. I consider that carbon and silicon are 


the essential constituents of foundry pig iron. 
(he remaining ordinary elements are mangan 


sulphur, phosphorus and titanium. At 


ese, 

11 aoe onan c . 
times, and in small quantities, are found pot 
the Copper, arsenic, 


ns of all of following: 
magnesium, vanadium and occasional 


ther rare metals. Carbon in pig iron occurs in 


wo forms, in the graphitic and in the combined 
state In the former case it is mechanically 
mixed \ll the other elements of our alloy 
chemically combined. Some - scientists 


are other forms of carbon 





ron, but as the matter is still in the cloudy 
realms of speculation, we will not consider 
them. Carbon makes pig iron fluid, thus dif 


When 
When 


fracture 


ferentiating it from wrought iron. 
castings. 


Che 


pig iron is a crude indication of 


soft 
hard. 


graphitic, it conduces to 


combined it makes them 
, ; 
the rat 


No. 


No. 2 plain iron having nearly all the 


¢ +} 


the combined carbon. 


carbon in the itic state; gray forge has 





raphite and more combined carbon, and 


ess g 


so on down the grades until we reach pure 
white iron in which the carbon is practically 
all combined. Therefore, the fracture is a suf 
ficiently close euide in selecting ordinary pig 
ron as to the relative contents of the tw 
forms of carbon Silver gray iron has an ap 


to need de 


ordi 


nary pig iron when it comes to the appearance 


pearance of its own too familiar 


of 


scription and is outside the category 


f its fracture. To show one of the misconcep 


f the past, such iron was called carbon 


ons 


zed, or burnt iron, in my youthful days, while 


we know now that it is a siliconized iron. Now 


commands a premium; then it was almost 
unsalable. The amount of total carbon in pig 


ron is fairly constant, being generally within 
the limits of 3% and 4 per cent. 
Silicon and carbon, as before stated, give 
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foundry iron its essential characteristics. Were 


he remaining elements absent these charac 


‘istics would still be preserved. he effect 
f silicon in itself is to make iron hard, and 
et it serves admirably to make soft castings. 
believe a correct explanation of this seeming 
aradox to be as follows: On melting pig 
. and on remelting cast iron, there is a 
1arked tendency in the graphitic carbon to go 
) the combined state, the amount so chang- 
g being dependent on certain conditions. 
is increase of the combined carbon increases 
hardness of the casting. Silicon diminishes 
s tendency of carbon to change its condi- 
n, thus keeping the graphite more nearly 
ts original proportion, and therefore pre- 
rving the quality of softness. The scientific 


1 


tatement is that silicon diminishes the solvent 


»wwer of molten iron for carbon. I presume 
nother way to put it is that combined carbon 


duces a greater degree of hardness than an 

qual amount of silicon, and the silicon having 
he vreater affinity for the iron prevents an 
uivalent amount of carbon going into com 

; 


ition with it. Silicon thus secures softness 


y preventing the formation of the more ef 


ient hardening agent, combined carbon 

Having a sufficiency of silicon to produce a 
ft casting, any excess causes hardness. 

The claim has been made for many years 
silicon produces graphitic carbon, 1. e 

‘auses carbon on the remelting of iron to pass 

m the combined to the graphitic condition, 


cases have been instanced where good cast- 
ngs have been made from all scrap iron or 
ym very inferior grades of pig by the use of 
gh silicon compounds. But if such be the 
loes it not seem strange that intelligent 
undrymen continue buying the higher-priced 
indry grades when cheap mottled and white 
‘ons would do as well? I am sure there are 
ther iron masters than your humble servant 
ho would like to see openings for these off 
grades other than the furnace top 
lhe action of the blast in the cupola oxidizes 
small portion of the carbon and of the sili- 
n. Per contra, the iron absorbs carbon from 
fuel, sometimes sufficient to more than off- 
the loss by oxidation. Not so with silicon, 
hich diminishes at every melting. 

THE EFFECT OF MANGANESE. 
Manganese is a beneficial element in pig iron 
a certain limit, serving two functions. It 
minates some sulphur, whether the sulphur 
inherent in the iron, or absorbed from the 


1 


tel during melting. It also acts as a bulwark 


¢ 


to the silicon, diminishing the amount of wast- 


age during melting Che explanation is that 
manganese, like silicon, oxidizes at the tem- 


perature of melting iron, thus dividing the ac- 


tion of the blast in the cupola 
(he invention, or more properly the dis- 
covery, of the pneumatic process of making 


steel gave a wonderful impetus to metallurgical 
\s an epoch-making event it ranks 
ie industrial world with the discovery of 
America by Columbus in history. In the manu- 


facture of iron and steel it led mankind from 


g f scientific 
knowledge. Let us refer to the Bessemer proc- 
ess for enlightmen n our s It is 
known that blowing 1g nolten iron 


the oxidation of the manganese, which is fol 
we l very losely by he ) 1g 1 I the 
silicon, both elements being soon eliminated. 


\t the end of this first period, which lasts from 
eight to ten minutes, the temperature not hav- 
ing been sufficiently high, no diminution of 
the total carbon takes place, but there is found 


1 


oO be an almost complete iversion otf the 


carbon from the graphitic to the combined 


state. Please note that this change takes place 
immediately aftet le disappearance of the 
silicon, which fact seems to me to be proof in 
1 negative form of my previous statement of 
he function of silicon in maintaining carbon in 
the graphitic form 

he action of the blast elimi the man- 
ganes ind silicon at a temy ’ e slightly 
ibove the melting p f Carbon, how- 
ever, 1S no xidized \ ypreciable extent 
it this temperature, requiring a much greater 
intensity of heat to effect its removal This 
necessary degree of heat ts pt luced by the 
rapid combustion of the silicon and manganese, 


ind the disappearance of the carbon therefore 
follows as a sequence of their elimination. 
We do not, however, obtain any such increase 
1f temperature in the cupola, because the air 
is blown over the molten metal and not through 


as in the converter, and the carbon therefore 


is not consumed to any marked extent. In the 


the action 1s superficial, the oxida- 


tion being slight and incidental, while in the 
other it is fundamental and complete 


I know of a brand of iron wherein the man- 


ganese content was so small as to be a negli- 
rib] nevertheless, the iron was used 


s 


e quanti 





successfully for about every species of casting 
from stove plate and light bench hardware 


work at one end of the gamut, to water pipe 
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cylinders at the other. The iron 
was selected in each instance with more silicon 
ld have been done with irons contain- 
ing the ordinary per cent of manganese. This 
brand was noted for its low sulphur. Owing 
to the absence of manganese, however, it was 
the more incumbent on the foundryman than 


usual to use a low sulphur fuel for melting it. 


when in 


his fact is shown in the al- 


\MIlanganese, like silicon, excess 


causes hardness. 
ys spiegeleisen and ferro-manganese, both of 
lich are characterized by extreme hardness. 
rmer contains 10 to 30 per cent and the 


latter often reaches 80 per cent manganese. 
PHOSPHORUS AND SULPHUR. 


Not much need be said as to phosphorus, as 
ts influence is well understood. It makes iron 
flows readily into every in 
mold, taking the most delicate 
impressions. It, also, reduces shrinkage. As 

‘auses weakness and brittleness the amount 
must be kept within bounds. For malleable 
castings, however, but little phosphorus can be 


permitted, the limit being slightly above that 
for Bessemer ron 


Sulphur still remains as a bete noir to vex 


the metallurgical mind. It is the rod of af 
fliction to many a poor iron master. It does 
not seem have a redeeming quality. In iron 

causes hardness, blow holes, weakness and 
shrinkage It generally occurs as a sulphide 
f iron, but not infrequently forms a compound 


with titanium, and probably with some of the 
rarer metals which are occasionally found in 


iron. I particularly call attention to this fact 


for the reason that the determination of sul 
is generally made in furnace laboratories 


yy the evolution method, which has a popu 


larity owing to the speed and ease with which 
is accomplished. It fails, however, to give 
lat pr n of the sulphur which is combined 


It is probable that titanium sulphide its in- 
in pig iron, but I am not aware that 
his matter has ever been determined. 


1 


While on the subject of sulphur I will refer 


revailing theory which I believe to be er 
roneous. I alluded to it when discussing the 


influence of silicon. It is that silicon in the 


cupola increases graphitic carbon by driving 


some of the combined carbon into the graphitic 
form; and, also, that the grayness of cast iron 
in the blast furnace depends upon the amount 


1 


of silicon present 


DECEPTIVE APPEARANCES, 


I have made hundreds of tons of iron, the 
fracture showing a very coarse grain, and a 
very dark color, sufficiently so to grade it as 
No. t or No. 2X, but in which the silicon con- 
tents were less than I per cent, sometimes even 
running below .75 per cent. More than one 
foundry customer have eagerly picked out such 
iron as being just what they wanted, and were 
astonished when informed that it would make 
castings so hard that they could not be drilled. 
The iron was made for puddling at-a rolling 
mill, where very high grade wrought iron was 
a specialty. Per contra, the same blast furnace 
with the same materials produced irons gray 
forge in fracture but with more than 3 per 
decided 


1: 
ly 


mottled iron with more than 2 per cent silicon 


cent silicon, and at times even a 


Here we have two instances of the exact re 


verse of the theory: viz., high graphitic car 
bon with low silicon and low graphitic carbon 
with high silicon. Now our analyses showed 
sulphur down to a mere trace in the low silicon 


2X iron, and an amount above normal in the 


high silicon forge and mottled, so that sul 
phur would seem to be a factor to be con 
sidered 

hese low grade irons were not produced in 


tentionally, but the furnace made them in spite 


f cur efforts to the contrary. It always hap 
pened in very hot weather, and when the at 
mosphere was surcharged with moisture, with 
lig 


1 
st 


a light burden on the furnace, which 1 bur 


den was carried (but in vain) to secure a bet 
ter grade of iron. I offer with hesitation the 
following off-hand explanation of this phe- 
nomenon, and as a preliminary to a clear un- 
derstanding will briefly outline the theory of 
the blast furnace operation. The action of the 
gases removes the oxygen of the ore, producing 
a nearly pure iron, which makes its appearance 
in a porous or spongy condition just above the 
zone of fusion. So far we are in the realm of 
established fact. This iron sponge now ab 
sorbs carbon, silicon and other elements going 
to make pig iron, but as to the exact modus 
operandi and as to the exact place, and the 
exact order of these final processes we can only 
speculate. With such a multitude of variable 
and changing conditions, such as the relative 
proportions, kinds and qualities of materials, 
speed of operation, temperature and quantity of 
air blown, and the condition of the atmosphere, 
it is highly probable the sequence of the ab- 
sorption of the various elements and the inten 


sity of the various actions are subject to con- 
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often 


tinual change. The discordant results 


\btained from a blast furnace can only be ex 


plained on such hypothesis. 
It takes somewhere about 200,000 cubic feet 


f air to make a ton of pig iron. The amount 


1f water carried into a furnace on a hot muggy 
lay must therefore be no inconsiderable quan 


ity. A gentleman who operated a small fur- 


iace told me that he had made calculations 


howing that the weight of water driven in on 


ome such extreme day, was greater than the 


nnage of iron made. The decomposition of 


his water must very materially reduce the 


temperature of the furnace hearth, which 


means low graphite and high combined carbon, 


ind also high sulphur. But with the furnace 


‘arrying a very light burden the higher zone 


nay be very hot, so that we can imagine the 


reduction of the silica taking place in such up- 


] 


per hot zone, and the absorption of the silicon 


by the iron sponge. This sponge now impreg- 


ited with carbon and silicon descends into the 
he temperature of 


hearth beneath is below normal, for the 


me of fusion, t which and 


if the 


ison just given. In consequence of this 


ly low temperature a lesser portion 


t} 


smparative 
f the carbon becomes graphitic, and the iron 


absorbs, or perhaps we may more correctly say 


} 


retains, more sulphur than it would have done 


hearth. To my mind 


he ratio between the graphitic and 


vith a hotter furnace 
combined 
silicon, 


yon 1s Not so much a function of the 
s of t 


he temperature of the furnace hearth. 


INFLUENCE OF TITANIUM. 


litanium, the last named of the orciinary 
ements of our alloy, is one about whose in 
luence there is much misconception. In my 
usiness experience | have had instances and 


bad c¢: 


re attributed to titanium in pig iron. But I 


1d have heard of them where 


stings 
not know of a single authenticated case 
vhich showed such claim to have any founda 
mn. The real victim of this element is the 
furnace manager, not the foundryman. 

ritanic acid occurs in almost every iron ore, 
nd it impregnates some magnetites to such an 
them valueless, in the 


xtent as to render 


sent state of our art. There are many mil- 
on tons of Adirondacks. 
\lost of the titanic acid goes into the furnace 
ig, and difficult of 
icky cinder results which obstructs the tuyere 


such ores in the 


being very fusion, a 


penings, and, being cumulative, gradually 


ilds up the crucible. Our experience with 
taniferous ores has been in the past, when 


ist temperatures were very much lower than 
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‘the closing up of his furnace heart] 


hen ores were rarely judge chemi- 


now. 


d by 
cal analyses, and consequently titanic acid 


would only be discovered by its injurious ef- 


fects on the working of the furnace 


I remember hearing of the experience of 


one of the old-fashioned furnace founders in 


1 


the days when those functionaries went about 


their duties with closed mouths and wise looks, 


and who were supposed to be ‘ustodians of 


certain maxims too profound and too valuable 


1 


to be imparted to their fell Owing to 


recourse 


was had by the furnace owners chemical 


examination of the materials used. when it 


was found that one ore contained a large per 


cent of titanic acid. By leaving off this ore 


the furnace was saved, but always after that 
our metallurgical Solomon was certain that 
any bad working of the furna was due to 
some more of that “d botant c. 


It is possible, with our high bl 


tures and consequent hot furnace hearths, that 
the slag from ores containin g a moderate 


titanic acid could be rendered suf 


amount of 
ficiently fluid to flow through the cinder notch; 


but while the supply of ores free from this 


substance is abundant, no one seems sufficient- 
ly interested to try the experiment. But very 
le titanium goes into the iron, and | have 


never seen any proof that this little produced 
On the contrary I do be 


imparts strength. ’rof. Porter W. 


an injurious effect 
lieve it 


Shimer states 


that he has always found 
titanium in pig iron, the range 


showing it from .05 to .40 per cent 


THE SELECTION OF IRONS 


Open-hearth and Bessemer steel mills can 
only be operated with aid of the laboratory, 


and they necessarily purchase their pig iron 
- P 


on full and ions 


explicit chemical specificat 
Requisitions of such kind are welcomed by 


the progressive furnaceman But there are 
undries not in a ‘osition 


many f iperate a 


laboratory. By what simple rules can they be 


Most blast 


run on pretty constant 


guided in selecting their irons 
furnaces are and uni- 


form assortments of raw when mak- 


ing any one particular kind of iron, be it 


foundry, mill, or basic open-hearth. Under 
such uniform conditions the phosphorus is 


bound to be constant, as all that is in the raw 
materials goes into the pig iron lhe mangan- 
ese will vary more, as some goes into the iron 
and some into the slag, but the variation will 
not be sufficient to affect the castings. Silicon 
and sulphur are the variable elements, the 
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former to the For this reason 


11 - 


al Iurnace Ci 


greater extent. 
mpanies do, or should, analyze 
Now let the 
f 


phosphorus and manganese to be expected in 


each cast for these elements. 


foundryman ascertain the usual per cents « 


the iron he purchases. Should these be changed 
at any time by a change in the raw materials, 


the furnaceman should inform his customer. 


The fracture shows the ratio of the graphitic 


to combined carbon sufficiently near for all 
practical purposes. Finally, with the silicon 
and sulphur contents given, the foundryman 
has all necessary data to make a start. Owing 


to the endless variety of sizes and shapes of 
patterns, and the very many qualities sought 
f castings, some experimenting will be 
necessary before obtaining the end desired. By 


his data and working out his conclu- 


sions in advance of operations, he will be able 
more quickly, economically and _ satisfactorily 
» reach his goal than by any _ hit-or-miss 
method 
I am inclined to think that the smaller 


kinds of 


Che disadvantage in so doing is that in the 


foundries often use too manv iron. 


a 


t of the need of checking up the analyses 
1e pig irons, the time required and expense 


incurred are thereby increased as well as the 


difficulty of locating the trouble. It is seldom 


necessary to go beyond two brands to get a 
mixture. 

iron manufacturer gets no guaran- 
tee as to furnace results from the purveyors 
He ascertains the an- 


of his raw materials. 


fuels, of his iron ores and their 


aly ses of his 
physical condition and the analyses of his flux. 
With these data, and with a knowledge of his 
conditions of manufacture he must deduce the 
proper mixture for his furnace, and the proper 
way to run it. So with the foundryman. A 
conscientious furnaceman will furnish an hon- 
est analysis of his pig iron. If he is a wise 


man he will not assume the ability to advise 


his customer, how to select, how to mix, and 


how to melt his iron to get specified results. 


He should decline such a task, knowing full 


well that the man who operates the foundry 


cannot do it successfully on the judgment of 


another. ‘The foundryman is on the ground, 


1 
| 
ei 


he has all the data, and it is up to him to get 


results. He must do as the fur- 


naceman does; learn the general laws applying 


the proper 


to his materials and processes, make a study 
of his particular conditions, and then work out 
his own salvation. 


THE FURNACEMAN’S PROBLEM. 


Permit me, in closing, to make a plea for 


the furnace manager. He cannot 


drop his 
cupola bottom at 6 p. m. and fee! that his tasks 
and troubles have ceased for a twelve hours at 


least. He has to run a continuous performance 


without a drop of the curtain or an intermis- 
sion from the day he lights until he blows out, 


or the furnace goes out in spite of him. Don’t 


attribute your defective castings to poor iron 


without having made a careful investigation, 


and having ascertained the facts. Remember 


the pig iron is but one factor in the problem. 


There are cokes and cokes, and coals and 


coals, some containing a large percentage of 
sulphur which is sure to deteriorate your 
castings I have known foundrymen who 
used no flux, and whose product in conse- 


quence would acquire additional sulphur from 
normal and even low sulphur fuels. The man- 
ner of charging the cupola, and the position of 
Years 


a preliminary process 


the tuyeres have their influence. 


ago, 
to facilitate puddling, 


called “fining” was in vogue. It consisted in 
playing a sharp blast of air upon the surface 
of molten iron with sufficient force to agitate 
the metal, thus burning out a portion of the 
made 


the subsequent puddling operation shorter and 


carbon and _ silicon. This preparation 


easier. I can imagines tuyeres in a cupola so 
placed as to fine the iron, thus increasing its 
hardness. 


The quality of castings is, 


also, affected vy 


the condition of the molding sand, the manner 
It is 


that defective castings are sometimes 


+ 


ot pouring and the form of the patterns. 
probable 
caused by the use of too much rusty or burnt 
Both partially 
oxidized, which condition is not changed by 


scrap iron. kinds are iron 
remelting except that a portion of the iron 
oxide may be fluxed off by silica furnished by 
the sand on the pig iron, dirt with the scrap, or 
the ash of the fuel. The cupola does not ma- 


terially change the character of the iron 


melted; its function being merely to render 
it fluid so that it can be put into specific forms. 
The blast furnace on the contrary is the in- 
strument used to effect a result by means of 
numerous and complex chemical actions and 
reactions. An iron ore is essentially an iron 
oxide with the gangue as an accident; and the 
function of the furnace is to deoxidize the ore, 
remove the gangue, impregnate the wrought 
iron sponge with the silicon and carbon needed 
to make it cast iron, and to melt the product. 
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can as readily or more readily deoxidize high excellence of its product in artistic metal 


sty and burnt scrap, as it can the ores nature lines, confines itself almost wholly to the use 
nishes, and make therefrom fully as eood f spelter and is probably the largest individual 


g iron. consumer in America for the purpose men- 


{1 med 
Spelter Castings and Some Difficulties Encoun- These preliminary observations. hosews 
oe * _ . A ’ . ‘ Ver, 
tered in their Manufacture. merely lead up to the quest Ss ques 
[he consumption of spelter in the production 0M 1S Not the discussion of which ts the better 
rtistic metal work runs into a considerable naterial, D S as to why speiter 1s not more 


° 1 . 1 g nerallv us d h ve for the past twent 
ire in quantity, and particularly in value, as Schon [ have mr 


gh-grade spelter is used exclusively Its 


e ought to increase in natural growth of busi 


2 ° refractor metal nd cannnat 1 - stacd 
| | , s a refractory m« ind cann ) pen 
ss expansion and because of the fact that a € depend 
: ‘ OI ] nes rive les re Ss 
\merican manufacturers are making rap pen ae A ' s ¢ t 


A a +4 1 consignment f net ] nos tt work 
gress in the art of producing really ex- , ‘ gn t rk 


j ) tifu t vill 7s) ] 7 h fene 
ent work which, of course, serves to dis itully. | tree 
heiel 1 
} - nN Ss shrin yoeSC , fa \f 
e merchandise heretofore imported from — eo peceielliass 
6: ; ; e castings will be s vithout 
n and Paris \ broad, liberal and con- 
1; 1 - 1 d shots her blemis S Xt 
ent policy on the part of the miners an 
. a " ( DI se] t I ) is 
mners 1s without question a necessary cor aehredh.2 , 
‘ } . 1 ‘ Nis re vliike ite 7 } : } 
ive of a larger use. From spelter statu ae sn imag m 
: ee a ee ee ee : , ngs W ick s ) \ fa 
es, clocks and clock trimmings, vases and 


i-brac, lamps and parts of the same and = “) 


, : , iow sluggishly y rts of 
ny other articles can be produced. Most of 
. | } stings V1 tls run 
imported bronzes finished in Barbidienne : 
ss ae 7 ‘ as ; gether and on “slushed” work 1 stings are 
kindred colors, and popularly supposed to = 
? 6 9 . 7 ' l ie prol vit \ \ { meta 
e “solid bronze,” are made from spelter. The ‘ie , — \g gimicstic 
So a3 ' vhen in this condition refuses to part with its 
tal has advantages over certain. others , yy 
: , , entrained gases, the result f hich contin 
ich at Once commend themselves. It has a 
gency 1s only too well k1 n to the plater ( 
gree I strength not posse ssed by its nearest ny dibs : r, who 
res eos en is blamed for an unhidde reen spot 
s in cost. It can be buffed and polished se abies? - ae 
1 1.1 1 9 ‘ \ 1 t time ippears the t S 
ughly lustrous degree and is plated and ps 
271 “oF ae ibove the cavity left by the confined gas 
ed readily in any of the popular finishes. ' pace ais s 
aes ca ; . wr , ’ ihe reasol ror this iCK VY if 
wever, there S a curious diversity 


Ws country among manufacturers 


is class of goods as tothe re spective merits 


es ’ he sales agents ha e1 ay 
spelter and its closest rival, the lead and 

ae sib ; their p cts judged by analysis g tha 
mony mixture. Many large manufacturers 

fancy goods confine themselves wholly et. 65 

ise of lead and antimony, while others in resies ue gacinapacces ; 





n the same line use spelter for the ri n T believe the I Lead 
n of work. The lead and antimony g authorities it alliniactens ™ waits 
ture has, of course, strong claims for recog idopted identical views iking it for grant 
n. It runs sharply, thanks to the antimom then, that the man of science to | 
ging out the finest details of chased and te the reasons for tl rial 1 tality, 
ted surfaces, but for gold-plated articles seems to me that tl nly recour s to call 


es not afford that brilliancy and beautiful { ur aid the practical refiner or fut man 


re which well finished spelter work ex 1 Years ago the write ed 


s. Ot course, every maker of spelter goods ingements with e manag at 
liged to use other mixtures on certain large spelter producing interests t send to 
ses of y irk, and pe rhaps the policy f one he furnace an experience } ‘ ott 
Known firm in Connecticut, which uses a imber of mold ! l KInN¢ 


metals in considerable quantities, is a ind shapes in order that the practical man at 
me. On the other hand, another concern, the furnace could compare notes with the 


ips the best known in this country for the “man behind the mold.” For some reason the 
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manager failed to carry out this idea. Had he 


f ( up, | am sure his refiner would have 
learned much of benefit to himself, his princi 
pals and the spelter consuming interests 1n par 
ul 
een told by a gentleman well known 
is a refiner of spelter, and, in fact, the orig 


nator of a leading brand, that it is possible t 
produce, at a good profit, pure spelter of the 
highest grade from almost any ore, providing 
properly and under right 

ditions here are low grades of spelter on 
the market which are far 


superior to the best 


brands in some particulars, notably for run 
ng into fine light castings, but in other qual 





they are lacking, oftentimes showing faults 
\ I believe ild be eliminated, if care 
fully stud ed 
O ki ive used is absolutely prefer 
est known brands in fluidity, and 
tact, general behavior, but in passing. it 
Q n alkali bath, preparatory to plating, 
pitted with small holes, showing 
the presence of some element readily and un 
even ffected by alkalies. Of course, this 
g Ss written with full knowledge of 
tact that spelter is dissolved in potash or 
soda, he phenomenon here referred to was 
nus tation. I have before me 
vo pieces of spelter broken from slabs taken 
trom one consignment. One shows the char 
‘teristic lamellar crystalline fracture of com 
nercial pure spelter, and is beautifully uni 
form in structure. he other reveals fine, 
ose-grained crystals, indicating a fault. What 
iuses this fault is not for the consumer to 
say, but the reason for it ought to be appar 


furnace 


Spelter showing the eccentricity of fracture 
work properly, and generally cracks 
excessively hat the quality of the metal can 
improved, the writer has no doubt. Its 
y} 


production is highly profitable, and there is no 
financial reason why the output should not be 
handled 


Whether a larger use would justify the expense 


carefully selected and properly 
IS a question for the spelter producer to de- 
cide \nother factor in comparing its value 
with that of other metals is the one of cost. 
Che unit weight of the usual lead and antimony 
is about 50 per cent greater than that 
of spelter, hence to be on a parity as to cost 
the selling price of spelter should be about 50 
per cent more than that of lead and antimony. 


\ medium grade of spelter, suitable for the 


cheaper kinds of castings and competing rea 
sonably with lead and antimony in value, has 


been marketed, but a constant 


+} 
ul 


supply cann 


be depended upon, so that it must be const 
ered as a negligible factor by large consumers 


Spelter is so exceedingly refractory in be 


havior, variable in and presents s 


quality 
far + -« 1; fy ak a7. hh Vhiy 

many different and puzzling freaks in handing 

that men of intelligence are necessary to pr 


1 
qd 


uce the best results in the casting room. Ni 
alone has the varying quality of the metal 

be considered, but each and every mold should 
have especial and particular study. The degree 
of temperature of the 


molten metal must b 


carefully noted and made to conform to the 


requirements of the particular work in hand 
consideration is as to how thi 
, and whether it should be 
poured at one angle or another in order to g 
clean castings and to permit ready es 
] 


cape of the pent up gas, which, if confine 


he castings, leaves a hidden cavity, resulting 
ifter plating in a serious blemish, due to the 
vorking out of the cyanide through the g1 


f e metal The contents of the crucible 
must be carefully fluxed and the dross re 
moved, as the presence of dross in a casting 
fatal to perfect work. If slushed castings ar 


1 


being made, the proper weight must be cart 


fully followed, otherwise a caster can quickly 
Waste a quantity of valuable metal. ‘These an 
many other points involving intelligent dis 


crimination require that,the spelter caster le 


man of ability 


and good judgment.  Reall 





ss men are scarce and command go 
pay. Furnaces with good draft are necessary 
metal should be 


and the melted in graphit 


In our work, we use the ordinary 


eeiseeh!l 
cruciples 


brass-melter’s crucibles, but in) many shop 
shallow pots or coloring bowls are preferred 
Spelter melts more quickly in an iron pot, bu 
the well-known disposition of spelter to at 
tack iron soon destroys the pot and introduce 
into the spelter an element which is not de 
sirable. 
lhe spelter refiners learned their lesson 

this particular phase years ago, and why they 
did not warn their customers against the us 
of iron melting pots is something [| cannot 
understand. Its harmful effects were certain] 
known to them, but for a long time the cus 
tom certainly worked as much harm to the re 
finer as it did to the consumer. 


\ phase of the spelter question which is « 


considerable interest is as to the employment « 











it 














vs. We have used aluminum, but its value 


nsider as uncertain. At times and under 


iin conditions, if handled intelligently, 
; ; 


certainly prove a_ benefit, rendering the 


hable to crack, bu 
1 o1Nder MWIne identical condition 
tin, Under seemimgiyvy identical conatrt ns, n 


ingot aluminum 


ve used. A well-remembered epi 


le involved the use of some aluminum scrap 


ha een a oved by its makers, a tact 
h was vel ked until the annoying 
ikage displayed compelled a search for its 
se the proportions should be adapted to 
vork in hand, and but a small percentage 
l, as » large an addition will) make 


uble in the plating room.—Winslow Good 


Vetal Industry 


Among the Foundries. 
he Pittsburg Foundry & Machine Works, 


tsburg, Kan., was partially destroyed by fir 


ly 9. Loss was between $15,000 and $2 

) lhe machine shops, pattern and wood 
king departments were saved, althoug 
ly damaged the concern was recently 


United Iron Works Co., a new 
solidation 
Wis., 


made a 


Phe Gisholt Machine C \ladison, 
. : 


ifacturer of turret lathes, has 
tract for a large new foundry which will 
equipped throughout with modern, up-to 


te appliances. The buildings will be strictly 


reproot 


he Riverside Foundry Co., of Kalamazoo, 
ch., has been organized recently by inter 
onnected 


with three wind-mill companies 


that city. M. J. Bigelow is president, Willis 
president, A. M. Dailey 


Richardson secretary and 


% Meroy vice 
isurer, and AM. FE 
inager. Ar. Richardson, who was foreman 
the McSherry Mfg. Co.'s foundry at Mid 


vn, O., resigned June 15 to take up his 
v work The Riverside Foundry Co. will 


ke castings for the Kalamazoo wind-mill 


nufacturers, and for any capacity it may 
e above this will take on jobbing work 
The Mugler’s Iron Works, 420 East 
New York, was recently incorporated to 
nufacture vestibule doors, elevator cars, 
k and office railings, grates, iron stairs. fire 
ipes and other specialties 
he Wilks Foundry Co., Toledo, O., 


Ss organized in March, 1902, and commenced 


which 


lting June, 1902, has had a_ prosperous 
ce 


er It started with a= capital 


Of 25, 


J 
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plant which w double its cap 
vill he abe if $1 =.000 
The Erie Railroad (¢ | 
$100,000 for a foundry at Me 
be conducted in connection t 


shop in that city 
The Pacific Iron Works, Bridgep 
whose plant was for many years 


operated by P. H. Skidmore & S 


soon pass into the control of the Paci 


Works 
been incorporated to purchas« t he \ 
Philo H. Skidmore, 


new company is to have a capital 


Corporation, a 


the estate of 


ted 

ic] ne 

Conn 

‘ ind 
" 

will 

fic Iron 
has 


ooo and the incorporators are to be Henry A. 
sishop, H. D 


man 


Beach and William B 
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the C1 


The plant of 
, cr tats 
recently eecame 


> 





of t Gambier Savings Bank and the Dime 
Savings Bank, of Mt. Vernon. The property 
s admirably situated, on a spu yf the C. A 
& | Railroad, with a switch to the B. & O 
Ra has a capacity of 25 tons a day 
nd e to make fine castings weighing 
as m is 20 ms ¢ ich lhe wners have 
S¢ ¢ nanager George W. | eC Vey TO! 
Se\ years superintendent and managet 
| Blvmver Iron Works, of Cincinnati He 
is a man of Eastern birth and training, having 
Hart Conn., but he has 
) ‘ st twenty years in the middle Wes 
| ny} 1\ Ss been having a irge 
c n ord nd is preparing to ext 
r \ 1 en “Pe 5 ip ty 
’ 
Altering Old Patterns Not Always Profitable. 
In hop doing a large 1 varied line 
. 1 1 
\ cl vhich may 
neve ( ( for second time, the temp 
. 
t ) 1 pa “ns new ses 
9 ( equires a great ce 
ne p li SsOpny ) vield 
; the propet mes, and firmly re 
hers. Sometimes it pays 
, ( pattern for a new job; bi 
, 
( el nd, this is often done under c 
cun nce render it one f the wors 
S bse ¢ my I vattern 1s 
\ ( less in 1 lab m 
° 
( expen ed 1 es 1 g 
g e in cas s requit lito di 
sting 1 vhich vas made. Exce 
y eX ent svstem of pattern keey 
g S g nuch me fte 
— Se aes relies 
, nan be ai he 
t ( eate lly S¢ 
he very thing ey wert 
id be so change 
1 ( 1 ince t s gina f 
expelise pa ern . 
e St ff ag st the S 
g r s I n coup 
( ving n 
esign parts s 
( pa n ulable vw ut 
ging \gain e pattern 
1 Jui re » be bu up on one pat 
ppe ff on another his means a larg 
i have een ecessary \ ] 
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Lybarger 


le 
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ireton Foundry Co., 


property 


Mt 


+ 
OT 


pre ypriet Ts 


proper pattern and more time spent in ram 


sand, filling u 


ming up _— superfluous 

ind patching the mold, to say nothing « 
the time the molder spends scratching h 
head and trying to 


assure himself that he 
the i 


conference with the p 


understands thing aright, or that spent 1 


atternmaker in obtaining 
of the meaning of som 


a further explanation 


f the stop-off marks. Where forming piec 
are furnished by the patternmaker to be hel 
in the mold while filling up the stopped-off por 
ns, directions for their use are very often ré 
quired, and this takes the time of both 


Asa 
avoiding some of these difficulties the meth 
ff by 
sorted to. When thi 


patternmaker and the molder means « 


f stopping means of cores is re 


s is done core prints mus 


be added to the pattern, core boxes must 
e, an with the remaker’s time at 
mal Bete. ca aa “ry much reduc 
e cost OT his Materials, very much reduce 


} 
t 


ige gained by using the old patter: 

I wing the work into the machine shop, 
many cases the pattern cannot be made ex 

ly righ nd we must depend upon 

machinist finishing the casting to size. TI 
e-box for a cylinder is a trifle too smal 
he machinist can, of course, bore th 
casting out all right, is we only give him tim 
ugh he same is true of the pattern fi 

he plunger; if it be somewhat too larg 
ere is nothing to prevent the casting being 
irned down, except the cost of doing it. In 

s nnection, howeyer, it is not wise 
sight of the fact that the machinist ope 

g a large using cutters are furnish 

1 gt nda the expense of the establisl 
represents a daily cost several tim 

f the patternmaker working at a che 

( nch and wearing out tools which 

mays for himself, for the most pat Som 
nes the ginal job required finish whi 

eht be en vy dispensed w in the 

which the old pattern is next used, b 


he finish has allowed on 


patte 


ind must be removed from the casting if tl 
er is required be brought to size. Wh 


such a proceeding as this, mor 


ver, it is well to remember that steel 


cas 


1s cost more to machine than do iron one 
This consideration will often determine that 
s cheaper make the pattern to size rath 
han to reduce the casting in the machi 
shop. In dealing with an expensive met 
such as phosphor bronze, the difference 

veen what is paid for new casting and wh 
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received for chips must also be taken into Notes from Various Sources. 
count. 


In what has been said above, no notice has 


‘ ; a contract with the Big | Railroad by 
en taken of what is sometimes a most im- pe bie gaa : 
. : =. which it will build 800 coal cars, 200 hopper 
rtant consideration, and this is that the ; PI d 
, i aad cars, and 100 coke cars at tot cost of 
st of the pattern occurs only once, while 


f the other costs attach to every piece 


The McClarv ¢ new . t 
- ade Ne ( lary ( i! ’ e Te 
hich may be made from it. A case which ce i 
] } : - of Adelaide street, Toron Qo perations 
mes under my own observation is that of a my j 
a ay : ; : July 1 |] nolding roo \ s a sub 
inder pattern somewhat too large for the . ; 
, + stantial brick building, is 200 x 220 f¢ Phe 
irpose tor which it was used. A new stuff 
} me on hicl tee] rano } ) 
, ° ding \ ( stec Inge nanu 
gbox head was made for it to suit the size ; 





‘ ; tactured is 307 x 82 feet. and built of concrete 
plunger required, and the large dimen 
William #F1 yndriun vl ads t 
ee “ape ” : . \ n H dt \ 
ys of the cylinder did no harm except that : : 
4 1 ¢ 11 R +e H ( l ( I \ S en ly 
cost more tor metal, more for molding, more 
‘ — ee ' destroved Vv fire, has ecide te 1S 
machine work, more for bolts to bolt th: 
P ; ’ ne plant a Keysvill \ 1 he ew con 
ead on, more even for painting it. As this ee ee : A 
4 ae ] , ‘ 1] 41 24.4 cern WiIll e KNOWN as ft K VS cS Plow 
ittern has been used repeatedly, these added 
: : Works 
sts would have paid ra new one several ' 
The foundry of the Slater 1] Co 
cS OVE 
) ss : : } Warren, Mass., has been shut down and will 
It is well to save the price of a pattern when ; 
] 1 oe + ¢ : lot resume un the « p eorgat 
‘an be done so readily, but to save fiftv dol 
: : ie ; ized Work in the machin: op will eep 
rs in the pattern shop at a cost of $100 els« ; 
. ‘ ‘ 30 men employe bou ‘lans tor 
re is poor policy When in control of th 
aa of 5 ; é ganization are now n foot, Pre 
signing, it 1s well to keep within the lines : ? 
d Frank Slater announces th wevlee 
standard patterns as much as can be done 
iat ( 
nveniently, but it seldom pays t ike a pa 
- 7 n igree upon 
rn which ts in active service and devote ; 
1 eo a a a tees e | | ( m 
ther purnose tf the pattern is likely 
; nial i | ‘ I , ke 
called tor in its original shape, it will gen 
} 17 rike 
vp er t nake nev é ithe 
ing ew r anv 
1) 1 ( 11D) . \ Tse Vn « 1 
p, wn 1 
Y 1 ¢ ] an 
I one 
ects r \ t 
— f | | , 
In the cas patterns which ar 1st = 
\ ¢ H ¢ & PR ¢ 
)« frequently ] t 
| \ Ireq \ ¢ Ss oO Keeping then \ | & \I ] \\ (Jwens 
t | o n ; ] ] 
ie ~ ~ ~ I 7 
( nside n, an Ky pe ( ling 
netimes pri soa sable nake a ill , l 
\ eC ( \ OLS 
for given and keep them together n ‘ e no 
( 
n though som f them ‘ licates of 


} “aa 
) ext Sj 1d S \ r ibling 
, Oo very } rially nereas Nut of 
o] Yn ] nery vork 
te 1 : 
Phe ( 1 rie ote ( g \ \I Vau 
l ¢ , ' 1 
1 KX Wis ] S i yata 





ers which al first seem of more importance La £ Den fasesl 


-—_ Gerald E. Flanagan, in American Mechanic ‘O., Bodin street, Philadelphia, Pa. 
The Stowell Mfg. & Foundry Co., Milwau- 
Hiram Freidenwald will build a foundry, kee, has purchased four acres of land in the 


» stories, 63x137 feet, in Baltimore, Md. town of Oak Creek, which adjoins the pres- 
. as 
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ent e of the company’s plant rhe com Harmance & Marsh, Williamsport, Pa., ar 
pany mately begin additions to its erecting a new foundry adjoining their pres 
plan \t pres« nly an office building will ent plant. It will be 38x8o feet, two stories 
be erect The July meeting of the New England 

attin s. Co.. Marietta. O.. con Foundrymen’s Association was in the form « 

emp nak idditions s foundrv and an. outing, the members dining together in 
Ndditional land has been pu formally at Winthrop, Mass., July 8th. 
lhe Cresson Foundry, Machine & Car C 
\\ icles MaGirl foundry. Bloom recently imecorporated, has been organized a 
completed in a month or Cresson, Pa. by the election of the following 
s ! COM) t ia 1) 1 OF “ 
| ; ; ery in the present building flicers President, John W. Kephart, 
the new a he Ebensburg; vice president, P. B. Cosgroy 
\ « oO 1¢ Ss ( | 
1) : f Hastings; secretary and treasurer, R. Edga 
| r J 
Foundry & Machine C xa Leahey, of Ebensburg. 
' A Al ( ) \ 
sith: Bae e lhe Raleigh Foundry & Machine Mfg. ‘ 
eT ( rge Ttoundat!l ) qing and t . 
fon the meantarture pl Raleigh, N. ( has been incorporated with 
i bil i i ( 
] ‘apital of $75 OOO. 
( gi nile ers, excavators, and to do /: 
Sea lhe Raughley Foundry & Machine C 
ne alr wwa WOTK il¢ <i 7% 
ey r Thermal City, N. ¢ has been incorporate 
nN noes cost wou S6HO,.CO0O le = : 
i ; h a capita f 100. 
. if pany l presen ccupies a three : by a 
gE eee lhe United Tron Works, Oakland, Cal., ha 
ire, and the land recently “ib ee ae 
ake ' ween mcorporated with a Capital Of 500,001 
| entire Na square, thy g ; e : 3 
‘ , as C) which $5co0 has been paid in, to do a geri 
g O ) O¢ eINng G2 eet Nl erry 
- ; Py 1, has 11) 
indry business 
I Ss te Wate street ind Ico 1 " ie P 
q ' ve Greenlee Bros., Rockford, Hl., will build 
\ ( ( mpany has decid ; ; : : 
; "oT ; foundry, 169x500 feet, which will be comp 
( Q rk its he officers are 
= re wintet 
‘ W. Koekler: general managet i : 3 \| bed _ 
’ 1 ii smatiey tor Co cl bay \ 
‘ J). C. Wuerfe secretary, C. | 
ce ; \| has completed its plant which in ( 
\\ - 
foundry, 50x125 fee The output is exc 
a ( )} ye vel ( yt Cimemna 1 f ; 
.” ( ; ‘ vely marine gasoline engines and atta 
ers of foundry facings at 
CC ‘ ed he ( CLS Tr - ) 
lhe new plant of the Herron-Brady Pun 
+ + ? ] 
( I e new echn \ sche . - 
: & | idrv ( Chattaneoga, Lenn... is now 
ersity t Chicag n tor ( a i ae 
© x . } 1 Ht 
me t Chicage In 1 se col : : 
lhe Wausau Foundry & Machine Shops 
nplet fits for both : 
I Wausa \\ ecently imcorp rated. nave 
Iries 1 a 1 
illed new ichinery, and will put in furthe 
| ; 9 ry ( 3 net ; ‘ 
equipment 
Ix led ) 1k t ( \\ 1 
‘ : The Ste g Foundry ( Sterling, I] 
hk we > S e company \ enlarg : , ‘ 
prosperous concern, doing a jobbing bus 
’ . new machinery 
: less 1M gray iron castings. It is putting 
: Ca oundrv ( s brat , ' 
, r & Foundry umber of specialties on the market 
fy , late A co Bees rks al , 
Hi: Ind., has secured the The net earnings of the American Car & 
plying the Chicago & Easter Foundry ¢ for vear ended April 30th we 
1) Sec ee ] et 
IX S iD \ Dan ¢ | With $7,059,900, an increase Of $2,704,300, or neat 
Ca x ne yeal 65 per cent over the net earnings of the pre 
é Bi FP Foundry & Machine (¢ E] eding vear 

S en ‘ move ws plant to a large lhe Wing-Sale Foundry & Machine C 
SIU Will occupy about ten acres Little Rock, Ark., has been placed in the hand 

1] Wn] ’) : , : : 

The S k Plow ( Bucyrus, O., man f a receive \ssets of the company ar 
facturers: of steel plows and steel wagons, will thout $10,000 and liabilities about the same 
ere ndry, OOx200 tee Vhe Dayton Foundry Co., formerly a par 

e new foundry of the Whittier Machine nership, at Dayton, O., has been incorporate 
( = Beston, Mass., will be of brick under the laws of New Jersey with a capita 
l, 76x220 feet, one story. of $75,000 
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Phe 


w completing a 


Emmert Mfg. Co., Waynesboro, Pa., is 
two-story storage building 


nd office, 63x38 feet; also a machine ship, 45 


one story, and will begin work on a 


rew foundry in the near future 

rhe Standard Foundry Co., Buffalo, N. Y., 
is been incorporated with a capital of $10, 
100 


he new foundry of the Mansfield Engi 


ing Co., Mansfield, O., is now in operation 
++ ° - ¢ ] } ~ 
new pattern room will soon be « 


mple ted 


Contracts have been awarded for a _ large 


be constructed at the Detroit 
Co 


rd Bros. & Hitchens EF 


the American Car & Foundry 
the Bedt 
is changed its place of business 


uque to Waterloo, la., and has increased its 


stock from $5,0co to $25,000. 

The plant of the McKeesport Foundry & 
Machine Co., located on part of the ground 
recently sold to the National Tube Co., has 

een dismantled and the machinery move: 
the new plant on First avenue. The company 
eg usiness fourteen years ag 

Owners of foundries in New York and \ 

ty have organized the New York and New 


\ssceiation H. Van 


Irymen’s 


t 

lew addition to the ( n foundry, 
Galesburg, | is now early completed 
About sixty men are employe 

Buffalo Foundry | Buft N. ¥ 
eased its capital SLOCK $5 (orale) 
he p s ve enlarged every dep 
1¢ 

Personal. 
P 1 ck Kenn dy. the well kn Wh Ba n r 

Md., foundryman sailed) from 


July 8, for a three months’ tour of 


le continent \ committee of em 
\lr. Kennedy's office with tlowers 
on the day before he left Baltimore and 
employes and others called at the of 


\ gold 


his men and in an ad 


nor 
Hi 


bid him bon vovage 
given Mr. Kennedy by 
behalf he was told that he was 


connected 


irver, formerly 


Austin Mfg. C 


president of 


with th 
: Harvey, Il., and at 
Western 

general 


& Mfg. Co., at 


the Foundry- 
\ssociation, 1s 


of the National Dril 


now 


Barber- 


R. Ramp, heretofore of the 


Manager 


Mahwah, 


) is He Ni¢ Ssistan genel il 
superintendenteof the Corning, N. Y., plant of 
the same company 

lhe Portsmouth Steel Co.. Portsmouth, O.., 
las accepted the resignation Henry Thomas 
is superintendent f s plan ind elec 
Flovd K vile s his succes \lr. Knowles 
has been superintendent of the indry depat 
nent f . ¢ ne 

Ce H. Gibson has resigne is nager of 
he adver sing ind publica ep nent rT 
he B. F. Sturtevant: ( f Bos \lass 
iccept an appointment with ‘ ternational 
Steam Pump Co., having fices f14-1i8 
Liberty S New York City \ Gibson was 
formerly connected wit Westinghouse 
Company's publishing departmen f Pitts 
burg, and was for two vears ‘ f the 
editorial staff t the [ey ‘ U's 

Deaths. 

Wil im Gi ( the V< k1 neg mill 
engineet died it \lt C lemet \ ] \ 
15 iged 59 vears 

\lbet \Mlanchester, sty en ft 
Portsmout] | ndrv & Works 
Pr smouth,. O.. died ‘ N Yor! 
July 7, aged 45 years 

Robert Marsha 1 Wwe Irvimat 

eley r bu ler r s 9 Ju 

4 ged O7 veal 

John Wesley Hat re of tl 
Erie Mfg. & Supply Co o gel 

e U1 | \\ . ‘ died 
July [2 i? ¢ | 48) Ve . 
Fires. 

lire plant ( Gg Stov 

| idry ¢ Cleveland ‘ \ Ss 


July 8. | 
Lightning 
\ 2 \ 
le damage 


fire June 27 (he loss amounted to $6,000 
\ vered by insurance 

lire originating with the cok ens caused 

1 loss of $5,000 at the Youngstown (O.) Stee! 
Casting Co.’s plant July 20 
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